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INTRODUCTION 

The following information was developed to assist ETCs 
clients in understanding the regulatory requirement for 
Groundwater Monitoring under the Resource Conservation and 
Recovery Act, as well as the analytical programs ETC has 
developed in response to those requirements. 

This information has been taken from the most up-to-date 
sources available at this time. EPA regulations change 
frequently and individual states often have requirements that go 
beyond the EPA programs. For any specific project, ETC can 
assist in determining exact requirements, including the impact of 
any applicable changes in EPA regulations. 

ii 
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1! 
GROUNDWATER MONITORING ^ 1 

The Resource Conservation and Recovery Act (RCRA) requires, as of 
November 19, 1981, that owners and operators of landfills, surface 
impoundments and land treatment facilities must "implement a 
groundwater monitoring program capable of determining the 
facility's impact on the quality of groundwater in the uppermost 
aquifer..." (See 40 CRF 265.90-265.94). The program must be 
carried out during both operation and the post-closure care 
period. Waivers are possible (copies of regulation excerpts are 
in Attachment III). . 

1. PROGRAM REQUIREMENTS 
Part 265.91 says that the monitoring systems must consist of: 

at least one up-gradient well 
at least three down-gradient wells 
that this minimum system may serve a multiple 
component site (e.g. several impoundments) 

Part 265.92 says that the monitoring plan must address: 

sample collection 
sample preservation and shipment 
analytical procedures 
chain-of-custody control 

2. PARAMETER LIST 
The parameters that must be monitored are shown in Attachment 
I and can be divided into three parts. Part I originates in 
the Safe Drinking Water Standards, and most of Part II is 
found in the Secondary Drinking Water Regulations. Excerpts 
of these regulations are shown in Attachments IV and V. 

Attachment I shows the minimum parameters which must be 
monitored. While there can be waivers, there also can be 
additions required by the State or EPA. Moreover, the owner 
or operator, for their own protection may choose to monitor 
additional parameters. One example we have seen is the 
substitution of Priority Pollutant VGA's and,Base Neutrals for 
TOG and TOX. 

3. MONITORING FREQUENCY 
RCRA also specifies the frequency of required testing in the 
first and subsequent years. 

for the first year all three sets of parameters must 
be analyzed quarterly for all wells 
for subsequent years, the minimum requirements for all 
wells are: 

Part I - (Drinking Water Parameters) - not 
mandatory after first year. 
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Part II = (Ground Water Quality Parameters) -
annually. 

Part III - (Ground Water Contamination Indicators) -
semi-annually. 

4. REPLICATE MEASUREMENTS . 
Part 265.92(c)(2 ) says that during the first year quadruplicte 
analysis for pH, specific conductance TOC and TOX (ETC's Part 
III) is required for up-gradient wells. For down-gradient 
wells, a single analysis (which means duplicate for TOX 
according to the EMSL method) is adequate. 

It is preferable to confirm this interpretation with state and 
EPA regional staff since the wording of this paragraph is 
confusing. Many people are choosing to perform the 
quadruplicate analysis for down-gradient wells just to be sure 
that they have reliable data and to avoid any potential for 
conflict with EPA or State agencies. After the first year, 
the regulations state clearly that quadruplicate analysis for 
those parameters is required for all wells. 

Note that the "replicate" requirement is for measurements 
only. There is no requirement for replicate samples. All 
four measurements can be taken from a single sample. 

5. COMPARISONS TO BASELINE 
In the second and subsequent year the mean values in each well 
are compared with the mean values of the pooled data from all 
up-gradient wells from the first year. Certain statistical 
calculations are used to determine if any observed increases 
or decreases are significant. 

• • 
ETC has sections in its data management package which will 
carry out those calculations, and report the results in a 
summary format. 

6. ALTERNATE PLAN 
Part 265.93 requires the preparation of a second, more 
extensive monitoring plan which is to be put into effect when 
the indicator monitoring program above shows a statistically 
significant increase, or in the case,of pH a decrease (see 
preceeding section). 

7. DATA MANAGEMENT 
Part 265.94 says that monitoring records for data collected 
under either of the two monitoring plans described above must 
be kept for the active life of the site and during the 
post-closure period. Quarterly reports must be presented to 
the EPA Regional Administrator during the first year for the 
Drinking Water Supply Parameters and violations of maximum 
contaminant levels for these parameters must be identified. 
After the first year, annual reports are required showing the 
results of the comparisons described in Section 5 above. 
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Records of all monitoring data and statistical analysis must 
be maintained throughout the life of the facility and for 
disposal facilities throughout the post-closure care period. 

ETC's Data Management Program is designed to meet these 
requirements plus provide clients with additional displays and 
evaluations of analytical data. 

8. LAND TREATMENT FACILITIES 
Subpart M of 40 CFR 265 requires additional monitoring for 
land treatment facilities. Soil samples taken from 
appropriate depths (unsaturated zone) must be analyzed for; 

EPA Toxicity chemicals. 
For listed wastes in the land treatment system: 
the specific contaminants that caused the waste 
to be listed (see EPA regs). 
If food chain crops are on the site; Arsenic, Cadmium, 
Lead and Mercury. 

9. ETC PACKAGE 
ETC has developed and is offering a Groundwater Monitoring 
Package that includes all of the minimum analysis required in 
the first year. The relevant price information is attached 

For a complete package with quadruplicate analysis in Part 
III, the price is $780.00, but without the quadruplicate 
analysis, the price is $635.00. Both of these prices exclude 
Radium which is required only in certain situations (see 
below). 

When additional parameters are called for, they normally will 
be priced individually and added to the basic package price. 

10. RADIOACTIVITY PARAMETERS 
Part I of the RCRA package includes three radioactivity 
parameters: Gross Alpha, Gross Beta and Radium(226 & 228). 
Interferences often found in .groundwater (e.g dissolved 
solid?) may make it impossible to reach the required detection 
limits for radioactivity parameters. 

Analysis of Radium is not required if Gross Alpha activity 
measurement does not exceed 5 pci/l at a confidence level of 
95 percent. When the Gross Alpha activity exceeds 5 pci/l 
then analysis of Radium-226 is required. If the concentration 
of Radium-226 exceeds 3 pci/l then analysis for Radium-228 is 
required (41 CFR 28402, July 9, 1976, Section 141.26 (a)(l)(i) 
and (ii). 

Gross Beta is reported in picocuries per liter (pci/l), 
however the maximum allowable level is expressed in 
millirems/year which is a measure of dosage. RCRA does not 
provide a formula for conversion. The Drinking Water 
Regulations do provide a conversion, however the complete 
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translation cannot be made without analysis of additional 
radioactivity prarmeters (e.g. Strontium-90 and Tritium). ETC 
suggests reporting Gross Beta results in pci/1 and 
consultation with State and Regional EPA officials to 
determine the need for further analysis. 

11. SAMPLE REQUIREMENTS 
The minimal sample volume required per well is about 6.0 
liters. The analysis can be done with less, but this amount 
is needed for proper quality assurance analysis and requircl 
detection limits. This can be held in a single Sample 
Shuttle, even for the quadruplicate analysis. Attachment VI 
shows the normal configuration which includes, unless 
otherwise requested, a special bottle for coliform (see 
below). 

The normal Shuttle arrangement does not include bottles for 
radium since this analysis often is not required (See Item 9). 
Radium requires 1.5 additional liters. If this is expected to 
be a problem, then the extra volume should be collected, at 
least on the first round of sampling. This will mandate an 
extra Shuttle per well, although the Radium bottles for four 
wells can be combined in one Shuttle. 

12. COLIFORM 
Coliform requires a special sterilized bottle and has a very 
short holding time prior to analysis. It is preferrable to 
have the coliform analysis conducted locally. If a client is 
not able or does not want to make the necessary arrangements 
ETC usually can arrange for a local lab to do the work, 
including pick-up of samples. In these cases the data and 
invoice should be sent to ETC. 

Even when arrangements are made for coliform to be analyzed 
locally, ETC still might have to supply bottles. The normal 
Shuttle arrangement already includes the proper bottle. If 
the bottle is not needed then a change must be indicated at 
Order Entry time. 

For local clients where samples can be delivered the same day 
of sampling, it is alright to return the coliform samples to 
ETC. We will in turn have them delivered to a subcontract lab 
the same day. 

13. ATTACHMENTS 

I. Parameter List 
II. Price Information 

III. RCRA Regulations 
IV. Primary Drinking Water Regulations 
V. Secondary Drinking Water Regulations 

VI. Shuttle Configuration 
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ATTACHMENT I 

GROUNDWATER MONITORING 
LIST 

PART I; Drinking Water 
Supply Indicators 

Arsenic (As) (total) 
Barium (Ba) (total) 
Cadmium (Cd) (total) 
Chromium (Cr) (total) 
Lead (Pb) (total) 
Mercury (Hg) (total) 
Selenium (Se) (total) 
Silver (Ag) (total) 

PRIMARY OR SECONDARY 
DRINKING WATER STANDARDS (mg/l;ppm) 

0.05 
1.0 
0.01 
0.05 
0.05 
0.002 
0.01 
0.05 

Endrin (Pest) 
Lindane (Pest) 
Toxaphene (Pest) 
Methoxychlor (Pest) 

0.0002 
0.004 
0.005 
0.1 

2,4-D (Herb) 
2,4,5-TP (Silvex)(Herb) 

Fluoride 
Nitrate 
Coliform 
Gross Alpha 
Gross Beta ® 
Radium (226/228) 

0.1 
0.01 

1.4-2.4 
10 
1/100 ml 
15 pCi/1 
4 millirem/yr 
5 pCi/1 

PART II; Groundwater Quality 
Parameters 

Chloride 
Sulfate 
Phenols 
Manganese (Mn) (total) 
Iron (Fe) (total) 
Sodium (Na) (total) 

PART III; Groundwater Contamination 
Indicators 

Total Organic Halides (TOX) 
Total Organic Carbon (TOC) 
PH 
Specifip Conductance 

250.0 
250.0 

0.05 
0.3 

6. 5-8. 5 (standard units) 

•i 

,^5 

i 
it 

I 
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ATTACHMENT II 

PRICES FOR GROUNDWATER 
MONITORING - STANDARD 

RCRA PACKAGE 

PART I 
Metals (8) 
Pesticides (4) 
Herbicides (2) 
Fluoride 
Nitrate 
Gross Alpha/Beta 
Coliform 

TOTAL PRICE 

PART II 
Chloride 
Phenols 
Sulfate 
Metals (3) 

TOTAL PRICE 

PART III 
TOX 
pH 
Specific Conductance 
Total Organic Carbon 

TOTAL PRICE 

Package Price (All Parts) 

$465.00 

$ 95.00 

$125.00 (single analysis with TOX 
in duplicate) 

$280.00 (quadruplicate analysis) 

$635.00 (single analysis in Part III) 
$780.00 (quadruplicate analysis .in 

Part III) 

NOTE: 

2. 

These prices do not include Sample Shuttles. Shuttle 
charges are $55.00 per'Shuttle. For the Standard RCRA 
package, one Shuttle is required per sample. If Radium 
analysis is anticipated, two additional bottles are 
required. An extra Shuttle should be used, however each 
extra Shuttle can be used for tWe Radium bottles for up to 
four samples. 

Radium 226/228 analysis costs also are excluded from the 
above prices. If analysis is required, the charges are 
$55.00 for each of the two isotopes, or a total of 
$110.00 if both isotopes are required. 
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Subpart F—CrMintf-Watar Monltortng 
Ihiierini final] 

§ 265.90 Applicability. 
(a) Within one year alter the ellective 

date ol' those regulations, the owner or 
operatorof a surface impoundtnerit, 
landfill, or land treatment facility which 
is used to manage hazardous waste 
must fanplemfcnt a groimd-water 
monitoring program capable of 
determining the facility's impact on the 
quality of grotind water in the 
uppermost aquifer underlying the 
facility, except as | Z65.1 and paragraph 
(c) of this Section provide otherwise. 

(b| Except as paragraphs (c) and (d) of 
this Section provide otherwise, the 
owner or operator must install, operate, 
and maintain a ground-water monitoring 
system which meets the requirements of 
8 265.01, and must comply with 
8 8 265.92-265;04. This ground-water 
monitoring program must be carried out 
during the active life of the facility, and 

tor disposal facilities, during the post-
closure care period as well. 

(c} All or part of the ground-water 
monitoring requirements of this Subpart 
may be waived if the owner or operator 
can demonstrate that there is a low 
potential for migration of hazardous 
waste or hazardous waste constituents 
from the faciUty via the uppermost 
aquifer to water supply wells (domestic, 
industrial, or agricultural) or to surface 
water. This demonstration must be in 
writing, and must be kept at the facility. 
This demonstration, moat be certified by 
a qualilied geologist or geotechnical en
gineer and must establish the lollowing; 

(1) The potential for migration of 
hazardous waste or hazardous waste 
constituents from the facility to the 
uppermost aquifer, by an evaluation of: 

(1) A vyater balance of precipitation, 
evapotranspiration, runoff, and 
infiltration; and 

(ii) Unsaturated zone characteristics 
(i.e., geologic materials, physical 
properties, and depth to ground water): 
and 

(2) The potential for hazardous waste 
or hazardous waste constituents which 
enter the uppermost aquifer to migrate 
to a water supply well or surface water, 
by an evaluation of: 

(i) Saturated zone characteristics (I.e., 
geologic materials, physical properties, 
and rate of ground-water flow); and 

(il) The proximity of the facility to 
water supply wells or surface water. 

• (d) If an owner or operator assumes' 
(or Imows) that ground-water monitoring 
of indicator parameters in accordance 
with 81265.91 and 265.92 would show 
statistically significant Increases (or 
decreases in the case of pH) when 
«yabated under 8 265.03(b}. he may, 
install, operate, and mabtab an 
alternate ground-water monitoring 
system (other than the one described b 
8 8 265;gi and 265.62). If the owner or 
operator decides to use an alternate 
ground-water monitorbg system he 
must: 

(1) Within one year after the effective 
date of these regulations, submit to the 
Regional Admbistrator a specinc plan, 
certified by a qualified geologist or 
geotechnical engineer, which satisfies 
the requirements of 8 265.93(d)(3). for an 
alternate ground-water monitoring 
system; 

(2) Not later than one year after the 
effective date of these regulations, 
initiate the determinations specified in 
8 265.93(d)(4): 

(3) Prepare and submit a written 
report in accordance with 8 265.93(d)(5): 

(4) Continue to make the 
determinations specified b 
8 265.63(d)(4) on a quarterly basis until 
final closure of the facility; and 

(5) Comply with the recordkeepbg 
end reporting requirements b 
8 265.94(b). . 

(/nlen'm,/mqll 
(c) The groiind-waier monitoring 

requirements of this Subpart may be 
waived with respect to any surface 
impoundment that (1) Is used to 
neutralize wastes which are hazardous 
solely because they exbbit the 
corrosivity characteristic under 8 261.22 
of this Chapter or are listed as 
hazardous wastes in Subpart D of Part 
261 of this Chapter only for this reason, 
and (2) contains no other hazardous 
wastes, if the owner or operator can 
demonstrate that bere is no potential 
for migration of hazardous wastes from 
the impoundment. The demonstration 
must establish, based upon 
consideration of the characteristics of 
the wastes and the impoundment, that 
the corrosive wastes will be neutralized 
to the extent that they no longer meet 
the corrosivity characteristic before they 
can migrate out of the impoundment. 
The demonstration must be in writing 
and must be certified by a qualified 
professional. 
1265.90(e) added by 47 PR 1255, Jan
uary)), 1982) 
8265.91 Ground-water monitoring 
ayslem. 

(a) A ground-water monitoring system 
must be capable of yielding ground
water samples for analysis and must 
consist of: ' 

(1) Monitoring wells (at least one) 
installed hydraulically upgradient (I.e., 
b the direction of increasing static 
head) from the limit of the waste 
management area. Their number, 
locations, and depths must be sufficient 
to yield ground-water samples that are: 

(1) Representative of background 
ground-water quality b the uppermost 
aquifer near the facilrty: and 

(ii) Not affected'by the facility; and 
(2) Monitorbg wells (at least three) 

Installed hydraulically downgradient 
(i.e., b the direction of decreasing static 
head) at the limit of the waste 
management area. Their number, 
locations, and depths must ensure that 
they immediately detect any statistically 
significant amounts of hazardous waste 
or hazardous waste constituents that 
migrate from the waste management 
area to the uppermost aquifer 

(b) Separate monitoring systems for 
each waste management component of a 
facility are not required provided that 
provisions for sampling upgradient and 
downgradient water quality will detpct 
any discharge from the waste 
management area.' 

(1) In the case of a facility consisting 
of only one surface impoundment, 
landfill, or land treatment area, the 

(Sac. 265.91 (b)t1 II 
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waste management area is described by 
the waste boundary (perimeter). 

- (2) In the case of a facility consisting 
of more than one surface impoundment, 
landfilL or land treatment area, the 
waste management area la described by 
an imaginary boundary line which cir
cumscribes the several waste manage
ment components. 

(c) All monitoring wells must be cased 
in a manner that maintains the integrity 
of the monitoring well bore hole. This 
casing must be screened or perforated, 
and packed with gravel or sand where 
necessary, to enable sample collection 
at depths where appropriate aquifer 
flow zones exist. The annular space (i.e., 
the space between the bore hole and 
well casing) above the sampling depth 
must be sealed with a suitable material 
(e.g., cement grout or bentonite slurry) to 
prevent contamination of samples and 
the ground water. 
{ 265.92 Sampling and analysis. 

(a) The owner or operator must obtain 
and analyze samples from the installed 
ground-water monitoring system. The 
owner or operator must develop and 
follow a groond-water sampling and 
analysis plan. He must keep this plan at 
the facility. The plan must include 
procedures and techniques for: 

(1) Sample collection; 
(2) Sample preservation and shipment; 
(3) Analytical procedures; and 
(4) Chain of custody control. 

[Comment: See "Procedures Manual For 
Ground-water Monitoring At Solid 
Waste Disposal Facilities," EPA-530/ 
SW-611, August 1977 and "Methods for 
Chemical Analysis of Water and 
Wastes." EPA-600/4-79-020. March 
1979 for discussions of sampling and 
analysis procedures.] 

(b) The owner or operator must 
determine the concentration or value of 
the following parameters in ground
water samples in accordance with 
paragraphs (c) and (d) of this section: 

(1) Parameters characterizing the 
suitability of the ground water as a 
drinking water supply, as specified in 
Appendix 111. 

(2) Parameters establishing ground
water quality: 

(i) Chloride 
(ii) Iron 
(hi) Manganese 
(iv) Phenols 
(v) Sodium 
(vi) Sulfate 

[Comment: These parameters are to be 
used as a basis for comparison in the 
event a ground-water quality 
assessment is required under 
i 265.93(d).] 

(3) Parameters used as indicators of 
ground-water contamlnatioa: 

(i}pH 

(ii) Specific Conductance 
(iii) Total Organic Carbon 
(iv) Total Organic Halogen 
(c)(l)rFor all monitoring wells, the 

owner or operator must establish initial 
background conceniraiions or values of 
all parameters specilied in paragraph 
(b) of this Section. He must do this quar
terly lor one year. 

(2) For each of the indicator para
meters specified in paragraph (b)(J) 
ol this Section, at least four replicate 
measurements must be obtained lor each 
sample and the initial background arith
metic mean and variance must be deter
mined by pooling the replicate measure
ments for the respective parameter con
centrations or values in samples obtained 
from upgradient wells during the first 
year. 

(d) After the first year, all monitoring 
wells must be sampled and the samples 
analyzed with the foQowing frequencies; 

(1) Samples collected to esUblish 
ground-water quality must be obtained 
and analyzed for the parameters 
specified in paragraph (b)(Z) of. this 
Section at least annually. 

(2) Samples collected to indicate 
ground-water contamination must be 
obtained and analyzed for the 
parameters specified in paragraph [b)(3) 
of this Section at least semi-annually. 

(e) Elevation of the ground-water 
surface at each monitoring well must be 
determined each time a sample is 
obtained. 
( 265.93 Preparation, evatuatton, and 
rasponaai 

(a) Within one year after the effective 
date of these regulations, the owner or 
operator must prepare an outline of a 
ground-water quality assessment 
program. The outline must describe a 
more comprehensive ground-water 
monitoring program (than that described 
in S i 285.91 and 285.92] capable of 
determining: 

(1) WbetW hazardous waste or 
hazardous waste constituentsliave 
entered the ground water 

(2) The rate and extent of migration of 
hazardous waste or hazardous waste 
constituents in the ground water and 

(3) The concentrations of hazardous 
waste or hazardous waste constituents 
in the ground water. 

(b) For each indicator parametA 
specified in S 265.92(bl(31. the owner or 
operator must calculate the arithmetic 
mean and variance, based on at ieaht 
four replicate measurements on each 
sample, for each well monitored in 
accordance with { 265.92(d)(2). and 
compare these results with its initial 
background arithmetic mean. The 
comparison must consider individually 
each of the wells in the monitoring 
system, and must use the Student's t-test 
at the 0.0] level of significance (see 

Appendix IV) to determine statistically 
significant increases (and decreases, in 
the case of pFf) over initi.al background. 

(c)(1) If the comparisons for the 
upgradient wells made under paragraph 
(b) of this Section show a significant 
increase (or pH decrease), the owner or 
operator must submit this information in 
accordance with S 26S.04(a)(2)[ii). 

(2) If the comparisons for 
downgradient wells made under 
paragraph (b) of this Section show a 
significant increase (or pH decrease), 
the owner or operator must then 
Immediately obtain additional ground
water samples from those downgradient 
wells where a significant difference was 
detected, split the samples in two. and 
obtain anajyses.of all additional 
samples to determine whether the 
significant difference was a result of 
laboratory error. 

(d)(1) If the analyses performed under 
paragraph (c)(2) of this Section confirm 
the significant increase (or pH 
decrease), the owner or operator must 
provide written notice to the Regional 
Administrator—within seven days of the 
date of such confirmation—that the 
facility may be affecting ground-water 
quality. 

(2) Within 15 days after the 
notification under paragraph (d](1) of 
this Sectioa the owner or operator must 
develop and submit to the Regional 
Administrator a specific plan based on 
the outline required under paragraph (a) 
of this Section and certified by a 
qualified geologist or geotechnical 
engineer, for a ground-water quality 
assessment program at the facility. 

(3) The plan to be submitted under 
S 2e5.90(d)(l] or paragraph (d)(2] of lh<j 
Section must specify: 

(i) The number, locatioa and depth of 
wells: 

(ii) Sampling and analytical methods 
for those hazardous wastes or 
hazardous waste constituents in the 
facility; 

(iii) Evaluation procedures, including 
any use of previously-gathered ground
water quality information; and 

(iv) A schedule of implementation. 
(4) The owner or operator must 

implement the ground-water quality 
assessment plan which satisfies the 
requirements of paragraph (d)(3] of this 
Section, and, at a minimum, determine; 

(i) The rate and extent of migration of 
the hazardous waste or hazardous 
waste constituents in the ground water, 
and 

(ii) The concentrations of the 
hazardous waste or hazardous waste 
constituents in the ground water. 

(5) The owner or operator must make 
his first determination under paragraph 
(d)(4) of this Section as soon as 
technically feasible, and. within 15 days 
after that determination, submit to the 

. -.-Vw • 
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Regional Administrator a written report lirsl determination under paragraph indicator evaluation program described 
containing an assessment of the ground- (d)(4) ot this Section, 'that no hazard- in { 265.92 and paragraph (b] of thia • 
water quality. ous waste or hazardous waste consti- Section. If the owiter or operator 

(6) if the owners or operator de- tuents from the facility have entered the reinstates the indicator evaluation 
termines, based on the results of the ground water, then he may reinstate the program, he must so notify the Regional 

(Sac. 265.93(d)l6)) 
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Administrator in the report lobmitted 
imderparagraph (d)(5}!of this Sectioa. 

(7) If the owner or operator 
determines, bated on the Hrst 
determination under paragraph (d)(4] of 
this Sectioa that bozardouB waste or 
hazardous waste constituents from the 
facility have entered the ground water, 
then he: 

(i) Must continue to mahe the 
determinations required under 
paragraph (d)(41 of this Section on a 
quarterly basis until Tmal closure of the 
facility, if the ground-water quality 
assessment plan was Implemented prior 
to final closure of the facility: or 

[ii] May cease tomake the 
determinations required under 
paragraph (d)(4] of this Section, if the 
ground-water quality assessment plan 
was implemented during the post-
closure care period. 

(e) Notwithstanding any other 
provision of this Subpart, any gronnd-
water quality assessment to aatisfy the 
requirements of S 265.S3(d}(4) which is 
initiated prior to final closure of die 
facility must be completed and reported 
in accordance with 9 2B5.63(dJ[51. 

(f) Unless the ^ound water is 
monitored to satisfy the requirements of 
9 265.93(dK4], at least annually the 
owner or operator must evaluate the 
data on ground-water surface elevathms 
obtained under 9 28S.62(e] to determine 
whether the requirements under 
9 265.91 (a) for locating the monitoring 
wells continues to be satisfied. If the 
evaluation shows that 9 265.91{a] is no 
longer satisfied, the owner or operator 
must immediately modify the number, 
location, or depth of (he monitoring 
wells to bring the ground-water 
monitoring system into compliance with 
this requirement 

9 265.94 Recordlteeptng and reporting. 
(a) Unless the ground water is 

monitored to satisfy the requirements of 
9 265.93(d)(4J. the owner or operator 
must: 

(1) Keep records of the analyses 
required in 9 265.92(c) and (d). the 
associated ground-water surface 
elevations required in 9 265.92(e). and 
the evaluations required in 9 265.93(b) 
throughout the active life of the facility, 
and. for disposal facilities, throughout 
(ha post-closure care period as well: and 

(2) Report the following ground-water 
monitoring information to the Regional 
Administrator: 

(i) During the first year when initial 
background concentrations are being 
established for the facility: 
concentrations or values of the 

; parameters listed in 9 265.92(b)(1) for 

each ground-water monitoring well 
within 15 days after completing each 
quarterly analysis. The owner or 
operator must separately identify'for 
each monitoring well any parameters 
whose concentration or value has been 
found to exceed the maximum 
contaminant levels listed in Appendix 
111. 

(ii) Annually: concentrations or values 
of the parameters listed in 9 265.92(b)(3) 
for each ground-water monitoring well, 
along with the required evaluations for 
these parameters under 9 265.93(b). The 
owner or operator must separately 
identify any significanl differences from 
initial bacl^round found in (he 
upgradient wells, in accordance with 
9 265.93(c)(1). During the active life of 
the facility, thie information must be 
submitted as part of the annual report 
required under 9 265.75. 

(iii) As a part of the annual report 
required under 9 265.75: results of the 
evaluation of ground-water surface 
elevations under 9 265.93(1). and a 
description of the response to that 
evaluation, where applicable. 

(b) If the ground water is monitored to 
satisfy the requirements of 
5 265.93(d)(4). the owner or operator 
must: 

(1) Keep records of the analyses and 
evaluations specified in the plan, which 
satisfies the requirements of 
9 265.g3(d)(3). throughout (he active life 
of the facility, and. for disposal 
facilities, throughout the post-closure 
care period as well: and 

(2) Annually, until final closure of the 
facility, submit to the Regional 
Administrator a report containing the 
results of his ground-water quality 
assessment program which includes, but 
is not limited 1o. the calculated (or 
measured) rate of migration of 
hazardous waste or hazardous waste 
constituents in the ground water during 
the reporting period, this report must be 
submitted as part of the annual report 
required under 9 265.75. 

AppwKlli \\\.—EPAint»nmphmtyttinkjng* 
it3nd3ntt 
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ATTACHf'IENT IV 

ENVIRONMENTAL PROTECTION AGENCY NATIONAL 
INTERIM PRIMARY DRINKING WATER REGULATIONS 

(40 CFR 141; 40 FR 59565, December 24, 1975; Amended by 41 PR 28402, July 
9, 1976; 44 FR 68641, November 29, 1979; Corrected by 45 FR 15542, March II, 
1980; 45 FR 57342, August 27, 1980) 

m 
Title 40—Prulrction nt Knvironment 
CHAPTKK i-^;^VIHONMi•;NTAL 

PROTECTION AGENCY 
SUBCHAPTER D-WATER PROGRAMS 

PART 141-NATIONAL INTERIM 
PRIMARY DRINKING WATER 

REGULATIONS 

Subpart A—General 
Sec. 
141.1 Applicability. 
141.2 Definitions. 
141.3 Coveraee. 
141.4 Variances and exemptions. 
141.6 Sitint; requirements. 
141.6 Effective dates. 

Subpart B—Maximum Contaminant Levels 
141.11 Maximum contaminant levels for in-

omanic chemicals. 
141.12 Maximum contaminant levels for 

orftanic chemicals. 
141.13 Maximum contaminant levels fur 

turbidity. 
141.14 Maximum microbioloeical contami

nant levels. 
141.1.6 Maximum contaminant levels fur 

rariiuni-226. radium'22H. anil vrnss 
alpha parlii'le riidiuai'livity in iiini 
munity water systems. 

141.16 Maximum contaminant levels fur heta 
particle and photon radioactivity 
from man-made radionuclides in 
community water systems. 

Subpart C—Monitorine and Analytical 
Requirements 

141.21 Microbiological contaminant sampling 
and analytical requirements. 

141.22 Turbidity sarripling and analytical 
requirements. 

141.23 Inorganic chemical sampling and 
analytical requirements. 

141.24 Organic chemicals other than total tri-
halomethanes. sampling and analyti
cal requirements. 

141.25 Analytical Methods for Radioactivity. 
141.26 Monitoring Frequency for Radioac

tivity in Community Water Systems. 
141.27 Alternative analytical techniques. 
141.28 Approved laboratories. 
141.29 Monitoring of consecutive public water 

systems. 

Subpart D—Reporting Public Notification, 
and Record-keeping 

141.31 Reporting requirements. 
141.32 Public notification of variances, ex

emptions. and non-compliance with 
regulations. 

141.33 Record maintenance. 

Subpart K—.Special Monitoring llegulations 
for Organic C'hemicalK 

141.40 Special monitoring for organic chemi
cals. 

Authority: Sees. 1412. 1414. 1445. and 14.50 
of the Public Health Service Act. 88 Slat. 1660 
(42 U.S.C. 300g-l. 300g-3. 300j-4. and 300i-9l. 

Subpart A—General 
§141.1 Applicahility. 

This part establishes primary Unnkinq 
water regulations pursuant to section 
1412 of the Public Health Service Act. as 
ameiidcl by the Sale Uiinkini; Water 
Act (Pub. L. 03-5231; and related regula
tions applicable to public water systems. 
§ I t 1.2 DcrmitioiiH. 

As ttscd in this part, tite term; 
(a) "Act" means the i-'ublic fle.ilth 

Service Act. as amended by the Safe 
Diiiiking Water Act. Pub. L. 93-523. 

(bi •'Contaminatif' means any phy.v.l-
cal. chemical, biological, or radiologicnJ 
substance or matter in water. 

(c) "Maximum contaminant level" 
nican.s tiic niaximiirn |)ct:m>.s.sililc level ol 
a cuntatninanl in water whtcli is tlc-
livcrcd to the free llowinq outlet of the 
ultimate user of a public water system, 
except in the case of turbidity where the 
maximum permissible level is measured 
at the point of entry to the distribution 
system. Contaminants added to the water 
under circumstances controlled by the 
user, except those re-sulting from corro
sion of piping and plumbing caused by 
water quality, are excluded from this 
definition. 

(di "Person" means an individual, 
rorpoiation, company, association, part
nership, State, municipality, or Pcclcrul 
agency. 

ffei "Public water sy.stcm" means a 
system for the provision to the public 
of piped water for human consumption, 
11 such system has at least fifteen service 
connections or regularly serves an aver
age of at least twenty-five individuals 
dally at least 60 da#s out of the year. 
Such term include.^ (1) any collection, 
treatment, storage, and distribution f.t-
cllltic.5 under control of the operator ol 
such system antl ur.cd primarily in con
nection wiUi such s.vslcm, and (2) any 
collection or prctreatmcnt storage facili
ties not under such control whicli are 
used primarily In connection with such 
iystcm. A public water system is cither 

a "community water system" or a ' 
Cfiinmur.ity water system." 

' i > • Comitiiinltv water .vvstem" means? 
a public water system which serves 
lea.st 15 service connections used by: 
round residents or regularly sen'es 
lejst 26 year-round residents. 

lit) "Non-communltv water systcm-j 
means a public water system that Is iioy 
a conununity water system. 

(t) "Sanitary survey" means an on-" 
site review of the water source, facili
ties. equipment, operation and mainte
nance of a public water system for the 
purpose of evaluating the adequacy of 
such .source, facilitie.s, equ'.prnent, op
eration and maintenance for producing 
and distributing safe drinking water, 

(g) "St.nnd.-vrd sample" means the & 
r.liqiiol of 'finished drinking water thai Is 
examined for the presence of c'jlllorni|-
b.icteii.n. 

ih) • SUte" means the agency of the 
State government which has juri.sdic--
tion over public water systems. Daring 
any period when a State does not have 
primary enforrcmcnt respo.n.sibllity 
pursnanl to Section 1413 of trie Act, the 
term "Slate" meait.s the Ttegioiial Ad
ministrator. U.S. Environmental Protcc-
lioii Agency. 

(i) "Supplier of water" means any 
person who owns or operates a public 
water s.vstem. 

(j) "Dose equivalent" means the prod
uct of the absorbed dose from Ionizing 
radiation and such factors as account for 
differences in biological effectiveness due 
to the type of radiacion and its distribu
tion in the body as specified by the In
ternational Commission on Radiological 
Units and Measurements (ICRU). 

(k) "Rem" means the unit of dose 
equivalent from Ionizing radiation to the 
total body or any internal organ or organ 
system. A "millirem (mrem)" is 1/1000 
of a rem. 

(I) "PicDcurie (pCi)" means that quan
tity of radioactive material producing 
2.22 nuclear transformations per minute. 

(m) "Gross alpha particle activity" 
means the total radioactivity due to 
alpha particle em>ssii)n as inferred from 
measurements on a dry sample. 

(n) "Man-made beta particle and pho
ton emitters" means all radionuclides 
emitting beta particles and/or photons 

S > 
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listed in Maximum Permissible Body 
Burdens and'Maximum Permissible Con
centration of Radionuclides in Air or 
Water for Occupational' Exposure, NBS 
Handbook 69, except the daughter prod
ucts of thorium-232, uraniumT235 and 
uranium-238, 

"Gross beta ppftick PcUvitY ' 
meaiis the total radioactivity due to beta 
particle emission as inferred from me.is-
urements on a dry sample. 

[41 FR 28402, July 9, 1976] 
[141.2 (p)-(t) added by 44 FR 68641, 
November 29,1979] 

(p) "Halogen" means one of the chem
ical elements chlorine, bromine or iodine. 

(q) "Trihalomelhane" (TUM) means 
one of the family of organic compounds, 
named as derivatives of methane, 

8 wherein three of the four hydrogen 
J atoms in methane are each substituted 

by a halogen atom in the molecular 
structure. 

B [r) "Total trihalomethanes" [TTHM) 
K means the sum of the concentration in 

milligrams per liter of the 
trihalomethane compounds 

C (trichloromethane [chloroform], 
J dibromochloromethane, 

bromodichloromethane and 
tribromomethane [bromoform]), rounded 

B io two significant figures, 
I [s) "Maximum Total Trihalomethane 

Potential [MTP]" means the maximum 
^^concentration of total trihalomethanes 

K ^produced in a given water containing a 
;|'disinfectant residual after 7 days at a 

-^temperature of 25* C or above, 
(t) "Disinfectant" means any oxidant, 

including but not limited to chlorine, 
^lorine dioxide, chloramines, and 
jiszone added to water in any part of the 

atment or distribution process, that is 
ended to kill or inactivate pathogenic 

licroorganisms, 

^141.3 Coverage. 
part shall apply to each public 

system, unless the public water 
meets all of the following condi-

Conslsts only of distribution and 
: facilities (and does not have any 

cUon and treatment facilities); 
b) Obtains all of its water from, but 

lowned or operated by, a public wa-
to which such regulations 

^Ooes hot sell water to any person; 

not a carrier which conveys 
in interstate commerce. 

iJ'. Variances and cxeniplions, 
or exemptions from certain 

of these regulations may be 
pursuant to Sections 1415 and 

.the Act by the entity with prt-
Jnfoccement responsibility, Provi-

Part 142. National Interim 
^Drinking Water Regulations 

lubpart E (Variances) 

and subpart P (Exemptions)—apply 
where EPA has primary enforcement 
responsibility. 

§ I'll..5 Siting rrquirriMcnI.v. 
Before a per.son may enter into a fi

nancial commitment for or Initiate con
struction of a new public water .system 
or increase tlic capacity of an existing 
public wal(.'r system, he snail notify the 
State, and, to the extent practicable, 
avoid locating part or all of the new or 
expanded facility at a site which: 

(a) Is subject to a significant . ri,,k 
from earthquakes, floods, fires or other 
disasters which could caase a breakdown 
of the publie water .system or a portion 
thereof; or 

(b) Except for intake structures, is 
witliin the floodplain of a 100-year flood 
or is lower than any recorded high tide 
wlicre appsopiiate records exist. 
The U.S. Environmental Protection 
Agency will not seek to override land use 
decisions affecting public water systems 
siting which are made at the State or lo
cal government levels. 

{141.6 Effective dates. 
(141 H revised liv 44 Fit HB64I. November 29, 
19791 

(a) Except as provided in paragraph 
[b] of this section, the regulations set 
forth in this part shall lake effect on 
June 24,1977, 

(b) The regulations for total 
trihalomethanes set forth in § 141.12[c) 
shall take effect 2 years after the date of 
promulgation of these regulations for 
community water systems serving 75,000 
or more Individuals, and 4 years after 
the date of promulgation for 
communities serving 10,000 to 74,999 
individuals. 

(c) The regulations set forth in 141,11 
[a], [c] and [dj; 141.14(a](l]; 
141,14(b)(l)(c): 14l,l4(b)[2)(i); 141,14(d): 
141.21 (a), [c] and (i): 141.22 [a] and (e): 
141.23 (a)(3) and (a)(4):.141,23(f): 
141.24(a)[3); 141.24 (e) and (f); 141.25(e): 
141.27(a); 141.28 (a) and (b): 141.31 (a), 
(c), (d) and (e); 141.32(b)(3]; and 
141.32(d) shaii take effect immediately 
upon promulgation, 

(d) The regulations set forth in 141,41 
shall take effect 18 months from the dale 
of promulgation. Suppliers must ' 
complete the first round of sampling and 
reporting within 12 months following the 
effective date, 

(e) The regulations set forth in 141.42 
shall take effect 18 months from the date 
of promulgation. All requirements in 
141.42 must lie completed within 12 
months following the effective date. 

[141:6 (c)-(e) added by 45 FR 573-12, 
August 27, 1980) 

Envi ronmani Reporter 

Subpart B—Maximum Contaminant Levels 
§ 141,11 Maxiniiiiii ronlHminani levels 

lor inorgiiiiic vhrmicat*. 
(a) The MCL for nitrate is applicable 

to both community water systems and 
non-community water systems except as 
provided by in paragraph (d). The levels 
for the other organic chemicals apply 
only to community water systems. 
Compliance with MCLa for inorganic 
chemicals i» calculated pursuant to 
8 141,23, 
i'141.11(al amended by 45 FR 57342, 
August 27, 1980) 

(b) The foltowtng are the maximum 
contaminant levels tor Inorganic chemi
cals other than fluoride: 

Level, 
milligrams 

Coiitainiiiaiit per titer 
Arsenic 0.05 
B.srium 1. 
Cadmium 0. 010 
Chromium 0.05 
Lead 0 05 
Mercury 0.002 
Nitrate (as N) 10. 
Selenium O.Ol 
Sliver — 0.05 

<c) When the annual average of the 
maximum dally air temperatures for tlie 
location In wliich the community water 
system is situated Is the following, the 
maximum contaminant levels for fluoride 
ore: 

• I-'tiliiiithcil 

j3.7 ami U luw.... 
M.H In rue ,I 
.SH I io iei H 
Id'i tnTliti 

ii»7' .• . .... 

LirrI, imnirntnib 
lioi liK r 

. r.'.O itmllH Inw. 
I.M in 14 6 

,. M.7 h» IT.fi 
.. IT.7lU aM.4 
. -'II'l 
.. '.IF.I III .v .-i 

'2.1 

5.« 
l.K 
l.'l 
1.4 

(c) Fluoride at optimum levels in 
drinking water has been shown to have 
beneficial effects in reducing thb 
occurrence of tooth decay. -
(141.11 (c) amended by 45 FR 57342. 
August 27. 19801 

(d) At the discretion of the State, 
nitrate levels not to exceed 20 mg/1 may 
be allowed in a non-community water 
system if the supplier of water 
demonstrates to the satisfaction of the 
Slate that: 

(1) Such water will not be available to 
children under 8 months of age; and 

(2) There will be continuous posting of 
the fact that nitrate levels exceed 10 
mg/l and the potential health effects of 
exposure: and 

(3) Local and State public health 
authorities will be notified annually of 
nitrate levels that exceed 10 mg/l; and 

(4) No adverse health effects shall 
result. 

II II I t III) ailili'd liy 45 FU .57312. August 
27. 198(11 

(See. 141.11(d)(4)l 230 
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§ 141.12 Maximum contaminant levels for 
organic chemicals. 
I Ml 12 revised by 44 FR 68641. November 29. 
19791 

The following are the inaximum 
contaminant levels for organic 
chemicals. The maximum contaminant 
levels for organic chemicals in 
paragraphs (a) and (b) of this section 
apply to all community water systems. 
Compliance with the maximum 
contaminant levels in paragraphs (a) 
and [b] is calculated pursuant to 
S 141.24. The maximum comtaminant 
level for total trihalomethanes in 
paragraph (c) of this section applies only 
to community water systems which 
serve a population of 10.000 or more 
individuals and which add a 
disinfectant (oxidant) to the water in 
any part of the drinking water treatment 
process. Compliance with the maximum 
contaminant level for total 
trihalomethanes is calculated pursuant 
to § 141.30. 

Lriel. 
milliuromx 

per tiler 
la) Chlorinated hvdrucarhons'. 

Endrin (1.2.3.4.10. 10 hexarhjoro- 0.0002 
6.7-epoxy-1.4. 4a.5.(>.7.H.Ha-octa-
hydro.l.4-endo. endoa.S-dimi'lh-
ano naphthalene). 

Lindane (I.2.3.4..i.6-hrxachlnrorv- 0.004 
clohexane. aamma isnmeil. 

Meihoxyrhlnr (l.l.l Trirhloro-2. 2- O.I 
bis Iprnethuxvphrnyij ethane). 

Toxaphene lCitH„C't,-Teihni(.at 0.005 
chlorinated camphene. 67-69 per
cent chlorine). 

(b) Chlorophenoxvii; 
2.4-D. l2.4-Uichlorophenoxvaretit O.I 

acid). 
2.4..i-TP Silvex t2.4.5-Trichloro- 001 

pheno.xypropionic acid). 

(c) Total trihalomethanes (the sum of 
the concentrations of bromodichloro-
methane. dibromochloromethane. tri-
bromomethane (bromoform) and tri-
chioromethane (chloroform) 0.10 mc-l. 

1141 I2(ci added bv 44 FR 68641. .Novcmttcr 
29. 19791 

§ 141.13 Maximum contaminant levels 
for lurbldily. 

The maximum contaminant levels foi 
turbidity are applicable to both commu
nity water systems and non-community 
water systems using surface water 
sources In whole or In part. The maxi
mum contaminant levels for turbidity 
In drinking water, measured at a repre
sentative entry poinl(s) to the distribu
tion system, are: 

(a) One turbidity unit (TU), as de

termined by a monthly average pursuant 
to 5 141.22, except that 'five or fewer 
turbidity units may be allowed if the 
supplier of water can demonstrate to the 
State that the hlcher turbidity does not 
do any of the following: 

(1) Interfere with disinfection; 
(21 Prevent maintenance of an efTcc-

tlve disinfectant agent throughout the 
distribution system: or 

(3) Interfere with microbiological 
determinations. 

(b) Five turbidity units based on an 
average for two consecutive days pursu
ant to §141.22. 

§ 141.14 Mnxlmiiin niirrohiologiru! con-
luitiiiiiinl h-vi-ls. 

The maximum contaminant levels for 
coliform bacteria, applicable to com
munity water systems and non-com
munity water systems, are as follows: 

(a) When the membrane filter tech
nique pursuant to § 141.21(a) is used, 
the number .of coliform bacteria shall 
not exceed any of the following; 

1141.14ia)(I) revised by 45 FR 57342. 
August 27. 1980) 

(1) One per 100 milliliters as the 
arithmetic mean of all sarfiples 
examined per compliance period 
pursuant to 5 141.Zl(b} or (c), except 
that, at the primacy Agency's discretion 
systems required to take 10 or fewer 
samples per month may be authorized to 
exclude one positive routine sample per 
month from the monthly calculation if: 
(i) as approved on a case-by-case basis 
the State determines and indicates in 
writing to the public water system that 
no unreasonable risk to health existed 
under the conditions of this 
modification. This determination should 
be based upon a number of factors not 
limited to the following: (A) the system 
provided and had maintained an active 
disinfectant residual in the distribution 
system, (B) the potential for 
contamination as indicated by a 
sanitary survey, and (C) the history of 
the water quality at the public water 
system (e.g. MCL or monitoring 
violations); (ii) the supplier initiates a 
check sample on each of two 
consecutive days from the same 
sampling point within 24 hours after 
notification that the routine sample is 
positive, and each of these check 
samples is negative; and (iii) the original 
positive routine sample is reported and 
recorded by the supplier pursuant to 
S 141.31(a) and S 141.33(a). The supplier 
shall report to the State ita compliance 
with the conditions specified in this 
paragraph a^d a summary of the 
corrective action taken to resolve the 
prior positive sample result. If a positive 
routine sample is not used for the 
monthly calculation, another routine 

sample must be analyzed for comptiaii^ 
purposes. This provision msy be used 
only once during two consecutive 
compliance periods. 

(2) Four per 100 milliliters In m 
than one sample when less than 20 aicl 
examined per month; or 

(3) Four per 100 milliliters In mote'S 
than five percent of the samples whenjj 
20 or more are examined per month, i 

(b)(1) ^yhen the fermentation tubejl 
method and 10 mlllUlter standard por-^^ 
tlons pursuant to § 141.21(a) are used,:., 
coliform bacteria shall not be present In) 
any of the following: 
1141 l |ib)(|)(i) reviscil by 45 FR 57312,1 
August 27. l!)H()| 

|i) More than 10 percent of the 
portions (tubes) in any one month 
pursuant to 8 141.21 (b) or (c) except 
that, at the State's discretion, systems 
required lo take 10 or fewer samples per 
month may be authorized to exclude one 
positive routine sample resulting in one 
or more positive tubes per month from 
the monthly calculation if; (A) as 
approved on a case-by-case basis the 
State determines and indicates in 
writing to the public water system that 
no unreasonable risk to health existed 
under the conditions of this 
modification. This detenninab'on should 
be based upon a number of factors not 
limited to the following; (f) the system 
provided and had maintained an active 
disinfectant residual in the distribution 
system, (2) the potential for 
contamination as indicated by a 
sanitary survey, and (J) the history of 
the water quality at the public water 
system (e.g. MCL or monitoring 
violations); (B) the supplier initiates a 
check sample on each of two 
consecutive days from the sampling 
point within 24 hours after notification 
that the routine sample is positive, and 
each of these check samples is negative: 
and (C) the original positive routine 
sample is reported and recorded by the 
supplier pursuant to 8 141.31(a) and 
8 141.33(a), The suppb'er shall report to 
the State its compliance with the 
conditions specified in this paragraph 
and report the action taken to resolve 
the prior positive sample result. If a 
positive routine sample is not used for 
the monthly calculation, another routine 
sample must be analyzed for compliance 
purposes. This provision may be used 
only once during two consecutive 
compliance periods. 

(II) three or more portions In more 
than one .sample when less than 20 sam
ples are examined per montti; or 

(III) three or more portions in more 
than five percent of the samples when 
20 or more .samples -arc examined per 
month. 

(2) When the fermentation tube 

-t-
LU. 

1024-80 

(Sec. 141.14(b)(2)| 
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method and iOO milliliter standard por
tions pursuant to S 141.21(a) are used, 
colilorm bacteria shall not be present in 
any of the following: 
(i41.1'4ibli2)ii) revised by 45 FR 57342. 
Aueust 27. l;t80| 

(i) More thftn 60 percent of the 
portions (tubes) in any month pursuant 
to S 141.21 (b) or (c), except that, State 
discretion, systems required to take 10 
or fewer samples per month may be 
authorized to exclude one positive 
routine sample resulting in one or more 
positive tubes per month from the 
monthly calculation if: (A) as approved 
on a case-by-case basis the State 
determines and indicates in writing to 
the public water system that no 
unreasonable risk to health existed 
under the conditions of this 
modification. This determination should 
be based upon a number of factors not 
limited to the following: (I) the system 
provided and had maintained an active 
disinfectant residual in the distribution 
system. (2) the potential for 
contamination as indicated by a 
sanitary survey, and [iii] the history of 
the water quality at the public water 
system (e.g. MCL or monitoring 
violations): (B) the supplier initiates two 
consecutive daily check samples from 

. the same sampling point within 24 hours 
afler notification that the routine sample 
is positive, and each of these check 
samples is negative: and (C) the original 

>' positive routine sample is reported and 
recorded by the supplier pursuant to 
S 14t.31(a) and 9 141.33(a]. The supplier 
shall report to the State its compliance 
with the conditions specified in this 
paragraph and a summary of the 
corrective action taken to resolve the 
prior positive sample result. If a positive 
routine sample is not used for the 
monthly calculation, another routine 
sample must be analyzed for compliance 
purposes. This provision may be used 
only once during two consecutive 
compliance periods. 

(11) five portions in more than one 
sample when less than Ave samples are 
examined per month; or 

(Hi) Ave portions In more than 20 
percent of the samples when Ave or more 
samples are examined per month. 

; (c) For community or non-commimity 
systems that are required to sample at a 
rate of less than 4 per month, compli
ance with paragraphs (a), (b)(1), or 
I b) (2) of this section shall be based upon 
sampling during a 3 month period, ex
cept that, at the discretion of the State, 
compliance may t>e based upon sampling 
during a one-month period. 

(d) If an average MCL violation is 
caused by a single sample MCL 
violation, then the case shall be treated 
as one violation with respect lo the 
public notification requirements of 
•9 141.32. 

ri41.l4idl added by 4,'> FR .57342. Aueust 
27. I'.Wij 

§ 141 r15 Maxioinm eonlnminani levels 
for radinin-226, radiuni-228, and 
gross, al[Aa particle radioaclivity in 
coqmiBiiity water systems. 

(41 FR 28402. July 9. 19761 
The following are the maximum con

taminant levels for radium-226. radium-
228. and gross alpha particle radio
activity: 

(a) (Combined radium-226 and radi-
um-228-5pCi/l. 

(b) Gross alpha particle activity .(in
cluding radium-226 but excluding radon 
and uranium)—15pCi/l. 
§ 141.16 Maximum contaminant levels 

for beta particle and photon radio
activity from man-made radionu
clides in community water systems. 

[41 FR 28402, July 9. 19761 
(a) The average annual concentration 

of beta particle and photon radioactivity 
from man-made radionuclides In drltik-
Ing water shall not produce an annual 
dose equivalent to the total body or any 
Internal organ greater than 4 mlUirem/ | 
year. 

(b) Except for the radionuclides ii.sted 
in Table A. the conocntration of man-
made radionuclides causing 4 mrem total 
body or organ dose equivalents shall be 
calculated on the basis of a 2 liter per i 
day diinklng water Intake using the 168 | 
hour data listed In "Idaximum Permia- j 
^We Body Burdens and Maximum Per
missible Concentration of Radionuclides 
in Air or "Water tor Occupational Ex
posure," NB3 Handbook 69 as amended 
August 1963, U.S. Department of Com
merce. If two or more radionuclides art 
present, the sum of their aiyiuai dose 
equivalent to the total body or to any 
organ shall not exceed 4 miUlrem/year. 

TAni.e A.—Average annual otncmitratinns 
assumed in produce a total body or organ 
dose of 4 mrem/yr 

Ridlonuclld* Critical orgao 

Tritium Total bodT... 
i SironiiuiD-tO Ooiiomarrow. 

pCI 
por liter 

30.000 
8 

Subpart C—Monitoring and Analytical 
Requirements 

§141.21 Microbiological contaminant 
sampling and analytical requirements. 

(a) Suppliers of water for community 
and non-communjly water systems shall 
analyze or use the services of an « 
approved laboratory for coliform 
bacteria to determine compliance with 
9 141.14. Analyses shall be conducted in 
accordance with the analytical 
recommendations set forth in "Standard 
Methods for the Examination of Water 
and Wastewater," American Public 
Health Association. 14th Edition. 
Method 008A. Paragraphs 1. 2 and 3— 
pp. 916-910: Melhod 9001). Ttibli; 908; 1-^ 
p. 923; Method OUQA. pp. 926-935. or 

"Microbiological Methods for 
Monitoring the Environment. Water and 
Wastes." U.S. EPA. Environmental 
Monitoring and Support Laboratory, 
Cincinnati. Ohio 45268—EPA-600/8-7S-
017. December 1978. Available from 
ORD Publications. CERI. U.S. EPA. 
Cincinnati. Ohio 45268. Part til. Section 
B 1.0 through 2.8.2, pp. 108-112; 2.7 
through 2.7.2(c), pp. 112-113; Part III. 
Section B 4.0 through 4.6.4(c), pp. 114-
118, except that a standard sample size 
shall be employed. The standard sample 
used in the membrane Alter procedure 
shall be 100 milliliters. The standard 
sample used in the 5 tube most probable 
number (MPN) procedure (fermentation 
tube method) shall be 5 times the 
standard portion. The standard portion 
is either 10 milliliters or 100 milliliters as 
described in § 141.14 (b) and (c). The 
samples shall be taken at points which 
are representative of the conditions 
within the distribution system. 

1141.21(a) revised by 45 FR 57342. .Au
gust 27. I9«0| 

(b) Tlic supplier of water for a com
munity water system shall take coliform 
density samples at regular time inter
vals, and tn number proportionate to the 
population served by the system. In no 
event shall the frequency be less than as 
set forth below,: 

Minimum number of 
Population served; samples per month 

25 to 1.000....'. 1 
I.OOl to 2.500 2 
2,501 to 3.300 i 3 
3,301 to 4.100 4 
4,101 to 4.9o0 6 

. 4.901 to 5,800 6 
6.801 to 6.700 7 
6,701 to 7,600 8 
7,601 lo 8,500 9 
B.SOi to B,40a 10 
9:401 to 10.300 H 
10,301 to 11.100 12 
II,101 to 12.000 13 
12,001 to 12.900 .^j. 14 
12.901 to 13.700 :.... 15 
13,701 to 14 600 : 16 
14,601 to 15.500. 17 
15.50! to 16.300 IB 
16J0I to 17.200 10 
17.201 to 18,100 - 20 
18,101 to 18.900 21 
18.901 to 19800. 22 
19,801 to 20,700 : 23 
20,701 IC 21.500 24 
21.501 to 22.300 25 
32.301 to 23.200 26 
23:201 to 24,000 27 
24,001 to 24.900 28 
24,901 to 25.000 29 
25,001 ic 28,000 30 
28,001 to 33:000 35 
33,00! to 37,000 40 
37,001 to 41.000 45 
41.001 to 46,000 60 
46 001 to 50,000 55 
.10,001 to 54,000 60 
64,001 to 59,000 65 
69,001 to 64.000 70 
64,001 lo 70,000 75 
70,001 to 76,000 — 80 
76,001 to 63.000 85 
8:1.001 to 0(1.00(1 90 
0(1,001 U) 00.000 96 
90,001 to lll.OOb 500 
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Minimum numht-r nt 

Population served; iamplr< per mnnih 
m.ooi to 130.000 110 
130.001 to 160:000 120 
160:001 to 190:000.^.. 130 
190.001 to 220:000 140 
220.001 to 250.000 • 160 
250.001 to 290.000 160 
290.001 to 320.000 170 
320.001 to 360.000 ISO 
360.001 to 410.000.....^. 190 
410.001 to 460.000 200 
460.001 to 500.000 210 

.600.001 to 650.000 220 
650.001 to 600.000.. 230 
600.001 to 660.000 240 
660.001 to 720.000. 250 
990,00! to 780.000 260 
780.001 to 840:000 270 
840.001 to 910.000 280 
910.001 to 970.000 200 
870.001 to 1.050.000... 300 
1.050.001 to 1.140.000.. 310 
1.140.001 to 1.230.000.. 820 
1230.001 to 1.320.000 330 
1220.001 to 1.420.000., 340 
1.420.001 to r.520.000.. 360 
1.520,001 to 1.630.000.. 860 
1.630.001 to 1.730.000., 370 
1.730.001 to 1.860.000.. 380 
1.850:001 to 1.970.000.. 390 
1.970:001 to 2.060.000.. 400 
2.060.001 to 2:270.000.. 410 
2.270:001 to 2.510.000.. 420 
2.510.001 to 2.760.000-. 430 
2.750.001 to 3:020.000... 440 
3.020.001 to 3.320.000.. 460 
3.320.001 to 3.620,000.. 460 
3.630.001 tc 3.060.000_ 470 
3:960.001 to 4.310.000.. 480 
4.310.001 to 4.690,000.... 490 
4290.001 or more eoo 
Based on a history of no coliform bac
terial contamination and on a .sanitary 
survey by the State showing the water 
system to be supplied solely by a pro
tected ground water source and free of 
sanitary defects, a community water sys
tem serving 25 to 1.000 persons, with 
written permission from the State, may 
reduce this sampling frequency except 
that in no case shall it be reduced to less 
than one per quarter. 

(c) The supplier of water for a non-
community water system shall be 
responsible for sampling coliform 
bacteria in each calendar quarter that 
the system provides water to the public. 
Such sampling shall begin within two 
years after promulgation. The State can 
adjust the monitoring frequency on the 
basis of a sanitary survey, the existence 
of additional safeguards such as a 
protective and enforced well code, or 
accumulated analytical data. Such 
frequency shall be conrirmed or 
modified on the basis of subsequent 
surveys or data. The frequency shall not 
be reduced until the non-community 
water system has performed at least one 
coliform analysis of its drinking water 
and shown to be in compliance with 
S 141.14. 
jni.JlIc) revised by 4.^ Kit 57:J42. AUCUM 
27. l!)80l 

(d)(li) When the coliform bacteria in a 
single sample exceed four per 100 milli
liters (§ 141.14(a) ). at least two consecu
tive daily check samples shaft be collected 
and examined from the-same sampling 

S-522 
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point. Additional check samples shall be 
collected daily, or at a frequency estab
lished by the State, until the results ob
tained from at least two consecutive 
check samples show less than one coli
form bacterium per 100 milliliters. 

(2) When coliform bacteria occur In 
three or more 10 ml portions of a single 
sample (9 141.14(b)(1)), at least two 
consecutive dally check samples shall be 
collected and examined from the same 
sampling point. Additional check samples 
shall be collected dally, or at a frequency 
established by the State, until the results 
obtained from at least two con.sccutlve 
check samples show no positive tubes. 

(3) When coliform bacteria occur In all 
Ave of the 100 ml portions of a single 
sample (9 141.14(b)(2)), at least two 
dally check samples shall be collected 
and examined from the same sampling 
point. Additional check samples shall be 
collected daily, or at"a frequency estab
lished by the State, until the results ob
tained from at least two consecutive 
check samples show no positive tubes. 

(4) The location at which the check 
samples were taken pursuant to para
graphs (d) d), (2). or (3) of this section 
shall not be eliminated from future sam
pling without approval of the State. The 
results from all coliform bacterial analy
ses performed pursuant to this subpart, 
except those obtained from check sam
ples and special purpose samples, shall be 
used to determine compliance with the 
maximum contaminant level for coliform 
bacteria as established in 9 141.14. Check 
samples shall not be Included In calculat
ing the total number of samples taken 
each month to determine compliance 
with 9 141.2i (b) or (c). 

(e) When the presence of coliform 
bacteria in water taken from a particular 
sampling point has been confirmed by 
any check samples examined as directed 
in paragraphs (d) (1). (2), or (3) of this 
section, the supplier of water shall re
port to the State within 48 hours. 

(f) When a maximum contaminant 
level set forth In paragraphs (a), (b) or 
(c).ol 9 141.14 Is exceeded, the supplier 
of water shall report to the State and 
notify the public as prescribed in 9 141.31 
and 9 141.32. 

(g) Special purpose samples, such as 
those taken to determine whether dis
infection practices following pipe place
ment, replacement, or repair have been 
suCBcicnt. shall not be used to determine 
compliance with 9141.14 or 9141.21 (b) 
or (c>. 

(h) A supplier of watep of a com
munity water system or a non-cnmr 
munity water system may. with the 
approval of the State and based upon a 
sanitary survey, substitute the use of 
chlorine residual monitorink' for not more 
than 75 percent of the samples required 
to be taken by paragraph (b) of this 
section. Provided. That the supplier of 
water takes chlorine residual samples nt 
points which are representative of the 
conditions within the distribution sys
tem at the frequency of at least four for 

each substituted microbloloeical sample. 
There shall be at. least daily determina
tions of chlorine residual. When the sup
plier of water exercises the option pro
vided in this paragraph (hi of this sec
tion. he shall maintain no less than 
0.2 mg/'l free chlorine thrnuehout the 
public water distribution system. When a 
particular sampling point has been 
shotvn to have a free chlorine residual 
less than O.img'I. the water at that loca
tion shall be retested as soon as prac
ticable and In any event within one hour. 
If the original analysis is confirmed, this 
fact shall be reported to the State within 
48 hours. Also, if the analysis is con
firmed. a sample for coliform bacterial 
analysis must be collected from that 
sampling point as soon as practicable and 
preferably within one hour, and the re-
.sults of such analysis reported to the 
State within 48 hours alter the results 
are known to the supplier of water. 
Analyses for residual chlorine shall be 
made in accordance with "Standard 
Methods for the Examination of Water 
and Wastewater," 13th Ed., pp. 129-132. 
Compliance with the maximum con
taminant levels for coliform bacteria 
shall be determined on the monthly mean 
or quarterly mean basis specified In 
9 141.14, including tho.se samples taken 
as a result of failure to maintain tlie re
quired chlorine re.sidual level. The Stale 
may withdraw its approval of the use of 
chlorine residual suhstitution at any 
time. 

(!) The Slate has the authority to 
determine compliance or initiate 
enforcement action based upon 
analytical results or other information 
compiled by their sanctioned 
representatives and agencies. 
|141.L>l(il added try 4.7 FK 67342. Auvust 
27.19801 
8 141.22 Turbidity asmpllng and analytical 
requlremmta. 

(a) Samplea shall be taken by 
suppliers of water for both community 
and non-community water systems at a 
representative entry:polnt(s) to the 
water distribution system at least once 
per day, for the purpose of making 
turbidity measurements to detennine 
compliance with § 141.13. If the State 
determines that a reduced sampling 
frequency in a non-community system 
will not pose a risk to public health, it 
can reduce the required sampling 
frequency. The option of reducing the 
turbidity frequency shall be permitted 
only in those public water systems that 
practice disinfection and which 
maintain an active residuol disinfectant 
in the distribution system, and in those 
cases.where the State has indicated in 
writing that no uiu'easonable risk to 
health existed under the circumstances 
of this option. The turbidity 
measurements shall be made by the 
Nephelometric Method in accordance 
with the recommendations set forth in 
"Standard Methods for Examination of 

10-24-80 
ISec. 141.22(3)1 
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Waler and Waalewater." American 
Public Health Association. 14th Edition, 
pp. 132-134; or Method 180.1.1-
Nephrometric Method. 
1141.22(a) revised by 45 FR 57342. Aucust 
27. 198UI 

(b) il the result of a turbidity analysis 
indicates that the maximum allowable 
limit has been exceeded, the sampling 
and measurement shall be confirmed by 
resampling as soon as practicable and 
preferably within one hour. If the repeat 
sample confirms that the maximum al
lowable limit has been exceeded, the sup
plier of water shall report to the State 
within 48 hours. The repeat sample shall 
be the sample used for the purpose of 
calculating the monthly average. If the 
monthly average of the,daily samples 
exceeds the maximum allowable limit, or 
if the average of two samples taken on 
consecutive days exceeds 5 TU. the sup
plier of water shall report to the State 
and notify the public as directed in 
i 141.31 and 9141.32. 

(c) Sampling for non-community 
water systems shall begin within two 
years after the effective date.of this part. 

(d) The requirements of this 9 141.23 
shall apply only to public water systems 
which use water obtained in whole or In 
part from surface sources. 

(e) The Slate has the authority to 
determine compliance or initiate 
enforcement action based upon 
analytical results or other information 
compiled by their sanctioned 
representatives and agencies. 
1141.22(e) added by 45 FK 57343. August 
27. lUtiOJ 

§ 141,23 Inorganic chemical sampling 
and analytical rcquiremcnls. 

(a) Analyses for the purpose of de
termining compliance with 5 141.11 are 
required as follows: 

(1) Analyses for all communfly water 
systems utilizing surface-water sources 
shall t>e completed within one year fol
lowing the effective date of this part. 
TTiese analyses shall be repeated at 
yearly intervals. 

(2) Analyses for all community water 
systems utilizing' only ground water 

' Sources shall be completed within two 
years following the effective date of this 
part. These analyses shall be repeated 
at three-year Intervals. 

(3) For noa-community water systems, 
whether supplied by surface or ground 
sources, analyses for nitrate shall be 
completed by December 24,1980. These 
analyses shall be repeated at intervals 
determined by the State. 
(141.23la) amended by 45 FH 57342. 
August 27. 19801 

(4) The State has the'euthorily to 
determine compliance or initiate 
enforcement action based upon 
analytical results and other information 
compiled by their sanctioned 
representatives and agencies, 

|141.23(a))4) added by 45 FK 57342. 
August 27. 19801 

(b) If the result of an analysis made 
pursuant to paragraph (a) Indicates that 
the level of any contaminant listed in 
9 141.11 exceeds the maximum contam
inant level, the supplier of water shall 
report to the State within .7 days and 
initiate three additional analyses at the 
same sampling point within one month. 

(c) When the average of four analy.ses 
made pursuant to paragraph (b) of this 
section, rounded to the same number of 
significant figures as the maximum con
taminant level for the substance in.ques-
tion. exceeds the maximum contaminant 
level, the supplier of water shall notify 
the State pursuant to § 141.31 and give 
notice to the public pursuant to 9 141.32. 
Monitoring after public notlficatinn shall 
t>e at a frequency designoled by the Stale 
and shall continue until the maximum 
contaminant level has not been exceeded 
in two successive samples or until a mon
itoring schedule as a condition to a 
variance, exemption or enforcement ac
tion shall become effective. 

<d) The provisions of paragraphs (b) 
and (c) of this section notwithstanding, 
compliance with the maximum contam
inant level for nitrate shall be determined 
on the basis of the mean of two analyses. 
When a level exceeding the maximum 
contaminant level for nitrate Is found, 
a second analysis shall be initiated within 
24 hours, and if the mean of the two 
analyses exceeds the maximum contam
inant level, the supplier of water shall 
report his findings to the State pursuant 
to 9 141.31 and shall notify the public 
pursuant to 9141.32. 

fe) For the initial analyses required 
by paragraph (a)(1), (2) or (3) of this 
section, data for surface waters acquired 
within one year prior to the effective date 
and data for ground waters acquired 
within 3 years prior to the effective date 
of this part may be substituted at the 
discretion of the State. 

(f) Analyses conducted to determine 
compliance with 9 141.11 shall be made 
In accordance with the following 
methods: 
1141.23(1) (l)-(IO) revised by 45 FK 57342. 
August 27. 1981)} 

' "Me(hods oi C2ieniical Aaslyslj of WH(er and 
Waslci." EPA EnVironmrntal Monitoring and 
Support (.atioratory. Cincinnati. Ohio 45288 (EPA-
600/4-7»4)Z0). March 1979. Available from ORD 
Pubticationa. CERI. EPA Ctncinnali. Ohio 45268. For 
approved analytical procedure! for metals, the 
technique applicable to total meiala mual be used. 
' "Standard Metboda for the Examination of 

Water and Waiiewatef." 14lh Edition. American 
PublicHealth Aaaociatinn. American Water Work# 
Association. Wuter Pullulion Control Frderulinn, 
1878. 

'Techniqiiea of Water—Resnurcea lnvealigalion 
of the United Stales Cenlogical Survey. Chapter A-
I. "Methods for Delermination of Inorganic 
Substances in Water and Ftuvial Sedimenla." Book 
S. 1979. Slock «O2«-O0l-a]|77-9. Available from 
Superiniendant of Oocumenls. U S. Ckivemment 
Printing Ofrice. Washington. DC. 20402. 

'Annual Book of ASTM Slandnrds. part 31 
Water. Amerirjan Snciviv for Tciling and Maieriala. 
197a Race Street. Philadelphia. Pennsylvania 19)03. 

(1) Arsenic—Method ' 206.2. Atomic 
Absorption Furnace Technique: or 
Method ' 206,3. or Method ' D2972-76A. 
or Method ' 301 .A Vlt. pp. 159-162. or 
Method * 1-1062-78, pp. 61-63. Atomic 
Absorption—Gaseous Hydride: or 
Method ' 206.4. or Method • D-2972-78A, 
or Method '404-A and 404-8(4), 
Spectrophotometric, Silver 
Diethyidithiocarbamate. 

(2) Barium—Method' 208.1. or 
Method'301-A IV. pp. 152-155, Atomic 
Absorption—Direct Aspiration: or 
Method' 208.2, Atomic Absorption 
Furnace Technique. 

(3) Cadmium—Method ' 213.1, or 
Method < 3557-78A or B. or Method 
301-A U or UI. pp. 148-152, Atomic 
Absorption—Direct Aspiration; or 
Method ' 213.2, Atomic Absorption 
Furnace Technique. 

(4) Chromium—Method ' 218.1. or 
Method «D-16B7-77D. or Method '301-
A [1 or ID. pp. 148-152. Atomic 
Absorption-Direct Aspiration: or 
Chromium—Method '218.2, Atomic 
Absorption Furnace Technique. 

(5) Lead—Method-' 239.1, or Method 
D-3559-7aA or B, or Method ' 301-A 11 
or III. pp. 148-152. Atomic Absorplion— 
Direct Aspiration; or Method '2.19.2. 
Alomic Absorption Furnace Technique. 

(6) Mercury—Method ' 245.1, or 
Method ' D-3223-79. or Method 'SOt-A 
VI, pp. 158-159. Manual Cold Vapor 
Technique; or Method ' 245.2, 
Automated Cold Vapor Technique. 

(7) Nitrate—Method '352.1, or 
Melhod ' D-992-71, or Method '419-D, 
pp. 427-429, Colorimetric Brucine: or 
Method • 353.3. or Method * D-3Be7-79a 
or Method '419-C, pp. 423-427, 
Speclrometric, Cadmium Reduction; 
Method ' 353.1, Automated Hydrazine 
Reduction: or Method ' 353.2, or 
Method « D-3667-79A. or Method *605, 
pp. 620-624, Automated Cadmium 
Reduction. 

(8) Selenium—Melhod '270.2, Atomic 
Absorption Technique: or Method ' 
270.3; or Method '1-1667-78. pp. 237-239, 
or Method ' 0-3859-79. or Method «301-
A VU. pp. 159-162. Hydride 
Generation—Atomic Absorption 
Spectrophotometry. 

(9) Silver—Method '272.1, or Melhod ' 
301-A II. Atomic Absorption-Direct 
Aspiration; or Method ' 272.2. Alomic 
Absorption Techniques Furnace 
Technique. 

(10) Fluoride—Electrode Method, or 
SPADNS Method. Melhod '414-B and C. 
pp. 391-394. or Method ' 340.1. 
"Colorimetric SI'ADNS with Bcllack 
Distillation," or Melhod ' 340.2. 
"Potenlimetric Ion Selective Electrode;" 
or ASTM Method ' D1179-72; or 
Colorimetric Method with Preliminary 
Distillation, Method '603. Automated 
Complexonc Method (Alizarin Fluoride 
Blue) pp. 614-616; or Automated 
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Electrode Method. "Fluoride In Water 
and Wastewater," Industrial Method 
#380-75WE. Technicon Industrial 
Systems, Tarrytown, New York 10591, 
February 1976, or "Fluoride in Water 
and Wastewater Industrial Method 
#129-71W," Technicon Industrial 
Systems, Tarrytown. New York 10591. 
December 1972: or Fluoride, Total, 
Colorimetic. Zirconium—Elriochrome 
Cyanine R Method *-1-3325-76. pp. 
365-367, 

i 141.2-1 Organic chemicals other than 
total trihalomethanes, sampling and 
analytical requirements. 

(a) An analysis of substances for the 
purpose of determininc compliance with 
§ 141.12(a) and $ 141.12 (b) shall be made 
as follows; 

[141.24(a) amended by 44 FR 68641. 
November 29, 1979) 

(1) For all community water systems 
utillzing-surface water sources, analyses 
shall be completed within one year fol
lowing the effective date of this part. 
Samples analyzed shall be collected dur
ing the period of the year designated b/ 
the State as the period when contami
nation by pesticides is most likely to 
occur. These analyses shall be repeated 
at intervals specified by the State but 
In no event less frequently than at three 
year intervals. 

(2) For community water systems 
utillzine only ground water source.s. 
analyses-shall be completed by those sys
tems specified by the State. 

(3) Tlie State has the authority to 
determine compliance or initiate 
enforcement action based upon 
analytical results and other information 
compiled by their sanctioned 
representatives and agencies. 
1141.24(a)(3) added by 45 FH 57342. Au
gust 27. 1980] 

(b) If the result of an analysis made 
pursuant to paragraph (a) of this section 
indicates that the level of any contami
nant listed' in § 141.24(a) and (b) ex
ceeds the maximum contaminant level, 
ttie supplier of water shall report to the 
State within 7 days and initiate three 
additional analyses within one month. 

1141.24(b) amended by 44 FK 68641. 
November 29. 1979) 

(c) When the average of four analy.ses 
made pursuant to paragraph (b) of this 
section, rounded to-the same number of 
significant figures as the maximum con
taminant level for the substance in ques
tion. exceeds the maximum contaminant 
level, the supplier of water shall report 
to the State pursuant to IS 141.31 and give 
notice to the public pursuant to IS 141.33. 
Monitoring after public notifleatlon shall 
be at a frequency designated by the State 
and shall continue "until the maximum 
eontamlnant level has not been exceeded 

In two successive s.imples or until a 
monitoring schedule as a oondition to a 
variance, exemption or enforcement ac
tion shall become effective. 

(d) For the initial analysis required 
by paragraph (a) (1) and (2) of this 
section, data for surface water acquired 
within one year prior to the effective 
date of this part and data for ground 
water acquired within three years prior 
.to the effective date of this part may be 
substituted at the discretion of the State. 

(e) Analysis made to determine 
compliance with § 141.12(a] shall be 
made in accordance with "Methods for 
Grganochlorine Pesticides aiid 
Chlorophenoxy Acid Herbicides in 
Drinking Water and Raw Source 
Water," available from ORD 
Publications, CERI. EPA. Cincinnati. 
Ohio 45268; or "Grganochlorine 
Pesticides in Water." 1977 Annual Book 
of ASTM Standards, part 31. Water. 
Method D3068; or Method 509-A. pp. 
555-565; 'or Gas Chromatographic 
Methods for Analysis of Organic 
Substances in Water.'USGS. Book 5. 
Chapter A-5. pp. 24-39. 
il4t.24(e) revised by 45 FH 57342, August 
27. 1980] 

(1) Analysis made to determine 
compliance with § 141.12(b) shall be 
conducted in accordance with "Methods 
for Grganochlorine Pesticides and 
Chlorophenoxy Acid Herbicides in 
Drinking Water and Raw Source 
Water," available from ORD 
Publications. CERI, EPA. Cincinnati. 
Ohio 45268; or "Chlorinated Phenoxy 
Acid Herbicides in Water." 1977 Annual 
Book of ASTM Standards, pert 31. 
Method 03478; or Method 509-B. pp. 
555-5692; 'or Gas Chromatographic 
Methods for Analysis of Organic 
Substances in Water.' USGS. Book 5. 
Chapter A-3. pp. 24-39. 
|141.24if) revised by 45 FH 57342. AuKu>t 
27. 1980) 

§ 141.2.5 Analytical Mnlboda for Kadin. 
activity, 

(4! FR 28402. July 9. 1976) 
(a) The methods specified in Intcntn 

Radiochemical Methodology for Drink
ing Water, Environmental Moiiitotiiig 
and BuppArt Laboratory, EPA-600/4-75-
008, DSEPA, Cincinnati, Ohio 45268, or 
Uiase listed below, are to be iLscd to de
termine compliance with IS 141.15 and 
141.16 (radioactivity) except in coses 
where alternative methods have been ap
proved In accordance with S 141.27. 

(1) Qross Aloha and Bel 
302 "Gross Alpha and Beta RadioacI 
In WAter".Standard-Methods for the 
amiruztion. of Water arid Wasteicate^ 
13th Edition. American Public 
Association. New York. N.V., 1971. 

(2) Total Radium—Method 3C4 "I 
dium in Water by Precipiutlon" Ibid. 

(3) Radium-226—Method 305 "Radl-
um-226 by Radon in Water" Ibid. 

(4) Strontlum-89.90 — Method 
"Total Stroiitium and Strontium-SO In 
Water" Ibid. 

(5) Tritiunj—Method 306 "TYitlum 
Water" Ibid. 

(6) Cesium-134 — ASTM D-2459 
"Gamma Spectrometry in Water." 1975. 
Annual Book of ASTM Standards, Water _ 
and Afmo.^pheric Analyst?. Part 31,'lfe|;'?i:-: 
Annual Book of ASTM Standards, Wofer 
and Afmo.?plieric Analyst?. Part 31,'j|:t|:'|^» 
American Society for Testing and Mate- ' ? 
rials. Philadelphia. PA. (1975). ;; f 

(7) Uranium—ASTM P-2907 "Micro- • ' :-
quantities of Uranium In Water by , 
Fluorometry," Ibid. 

(b) When the identification and meas
urement of radionuclides other than 
those listed in paragraph (a) Is required, 
the following references are to be used, 
except In cases .where alternative 
methods have been approved in accord
ance with } 141.27. 

(1) Procedures for Radiochemical 
Analysis of Nuclear Reactor Aqueous So
lutions. H. L. Kricger and 8. Gold, EPA-
R4-73-014. USEPA, Cincinnati. Ohio, 
May 1073. 

(2) HASL Procedure Manual. Edited 
by John H. Harley. HASL 300. ERDA 
Health and Safety Laboratory, New 
York. N.y.. 1973. 

(c) For the purpo.se of monitoring 
radioactivity concentrations In drinking 
water, the required sensitivity of the 
radioanalysls is defined in terms of a de
tection limit. The detection limit shall 
be that concentration which can be 
counted with a precision of plus or minus 
100 percent at the 95 percent confidence 
level (1.96a where a Is the standard de
viation of the net counting rate of the 
sample). 

(1) To determine compliance with 
S 141.15 (a) the detection limit shall not 
exceed 1 pCi/1. To determine compliance 
with { 141.15<b) the detection limit shall 
not exceed 3 pCl/1. 

(2) To determine compliance with 
I 141.16 the detection limits shall not ex
ceed the conrentrallons listed In Table B. 

lAVfifor's note; For texl of foolniites 1-4. 
.sc-c .'-ifviion 141.2;)ifl.) 

'Technique! of Wuler—Reaourcei Investigation 
of Ihe Dnitcd Slalpa'Ceologir.o! Survey. Chupier A-
3. "Melhods fur Analysis of Organic Suhslancea In 
Waler." Bnnk 5. (972. Sluch «240I-1227 Available 
from Supenniendrnl of Dnr.umenta. U S 
Covernmenl'Printing Office. Washinglnn. D C. 
20402. 

TADI.E D.—DETFCTICIN LIMITS ron MAN-MAOE 
BETA PAXTICLE AND PUOTON EMrrrEna 

Aodtonurliile Detection linitl 
Ti iltuiii 1.090 pCI I 
Slroailiini-89 ... >0 pCI/l. 
Slronttum-gO 2 pCi 1 
Iodlne-131 1 pCI, I 
Cesliim-134 10 pCi I 
Gross beta 4 pCI/1. 
Oilier radionuclides '.t. of the applicHble 

llnili 

<d) To judge compliance with the 
maximum cont.Tmlnant levels listed In 
sections 141.15 and 141.16. averages of 

10-24-80 
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data aball be used and shall be 
rounded to the same number of signif
icant figures as; the maximum contam
inant level for the substance in question. 

(e) The State has the authority to 
determine compliance or initiate 
enforcement action based upon 
analytical results or other information 
compiled by their sanctioned 
representatives and agencies. 
|141.:!5(e) added by 45 FR 5734"2. August 
27. 1980] 
§ 141.26 Monitoring Frequency for Ra-

dioaclivily in Community Water .Sya-
Icms. 

[41 FR 28402.July 9. 1976] 
/(I^MOPitorinK rymireaiente f<?r grpg.? 

alpha particle activity, rndlum-226 and 
rariiiim-ZZa. 

(1) Initial sampling to determine com
pliance with (141.15 shall begin within 
two years of the effective date of these 
regulations and the analysts shall be 
completed within three years of the effec
tive date of these regulations. Compli
ance shall be based on the analysis of 
an annual composite of four consecutive 
quarterly samples or the average of the 
analyses of four samples obtained at 
quarterly Intervals. 

(n1j)A gross alpha particle acUvltv 
measurement may be substituted for the 
required radlum-22C and radium-228 
analysts Provided. That the measured 
gross alpha particle actiylly d^s not ex-

percent (1.65<r where a hTthe standard 
deviation of the net counting rate of the 
sample). In locnlities where ra<Uum-22a 
may be present in drinking water, it fa 
recommended that the State require 
radium-226 and/or radlum-228 analyses 
when the gross alpha partlcle activlty ex
ceeds 2 pCi/1. 

HUU tVh^ the gross aloha particle 
actlvitY MCfccds 5 PCI/1. the same-gLao 
eouivnlent. .sBmnle .ghnil he analyzed for 
radium-226. If the concentration of 
radium-226 exceeds 3 pCi/1 the same or 
an equivalent sample shall be analyzed 
fqr radipm-ZZg.. 

<2) For the Initial analysis required by 
paragraph (a)(1), data acquired within 
one year prior to the effective date of this 
part may be substituted at Uie discretion 
of the State. 

(3) Suppliers of water shall monitor at 
least once every four years following the 
procedure required by paragraph (a) (1). 
At the discretion of the State, when an 

(ii) A supplier of water shall monitor 
in conformance with paragraph (a)(1) 
within one year of the introduction of a 
new water source for a community water 
system. More frequent monitoring shall 
bo conducted when ordered by the State 
In the event of possible contamination or 
when changes in the distribution system 
or treatment processing occur which may 
increase the concentration of radio
activity in finished water. 

liii) A community water system using 
two or more sources having different con
centrations of radioactivity shall monitor 
source water, in addition to water from 
a free-flowing tap. when ordered by the 
State. 

(iv) Monitoring for compliance with 
ji i4i.i5 after the initial period need not 
include radium-228 excrpi when required 
by the State. Provided. That the average 
annual concentration of radium-228 has 
been assayed at least once using the 
quarterly sampling procedure required by 
paragraph (aid). 

'VI Suppliers of water shall conduct 
annual monitoring of any community 
water system in which the radiuin-226 
concentration exceeds 3 pCi/1, when or
dered by the State. 

<4' If the average annual maximum 
contaminant level for gros.s alpha parti
cle activity or total radium as .set forth 
ill 5 141.15 is exceeded, the supplier of a 
community watcj; system shall give no
tice to the Stdte pursuant to $ 141.31 and 
notify the public as required by 5 141.32. 
Monitoring at quarterly intervals shall 
be continued until the annual average 
concentration no longer exceeds the 
maximum contaminant level or until a 
monitoring schedule as a condition to a 
variance, exemption or enforcement ac-
tlimshall become effective. 

rbJ Monitoring requirements for man-
made radioactivitv in community water 
sy;5l?ms, 

(1) Within two years of the effective 
date of this part, .systems using surface 
water .sources and serving more than. 
100,000 persons and such other com
munity water systems as are designated 
by the State shall be monitored for com
pliance witli S 141.16 by analysis of a 
composite of four consecutive quarterly 
samples or analysis of four quarterly 
samples. Comnlianre with i 141 Ifi mnv 
be .assmiK^l without furtlirr .nnaly.sls if 
the average annual concentration of 
gCPSS beta uartlcle ncLivity U 1P<;«! thnn 
50 pCi 1 anfl IT the average annual con
centrations of tritium and strontium-9Q 

millirem/year. 
(1) If the gross beta particle activity 

exceeds 50 PCi/1. an analysis of Uie sam-

v" , , ---1 are less than those listed In Table A, Pra-
annual rword taken In conformance ̂ th ; That If both radionuclides are 
paragraph (a)(1) has established that [present the sum of their annual dose 
the average annual concentration is less ; equivalcnte to bone marrow shall not ex-
than half the maximum contaminant: -.pd 4 
levels established by S 141.15, analysis of ! 
a single sample may be substituted for ( 
the quarterly sampling procedure re
quired by paragraph (a) (1). | QifljflC-TibtoJltiWLJamslitucnls 

(1) More frequent monitoring shall be i and the appropriate organ and total body 
conducted when ordered by the State In ' doses shall be calculated to determine 
the vicinity of mining or other operations ; compliance with § 141.16. 
which may contribute alpha particle I (ii' Suppliers of water shall conduct 
radioactivity to either surface or ground additional monitoring, as ordered by the 
water sources of drinking water. I State, to determine the conccnti-alion of 

(CyrjCii 3cLtcK. 
lO ri-oui ie(^ u.vHtr 

Environmenf Reporter 

man-made radioactivity m principal wa
tersheds designated by tlie State. 

liii I At the discretion of the State, 
suppliers of water utilizing only ground 
waters may be required to monitor for 
man-made radioactivity. 

(21 For the initial analysis required 
by paragraph (bxii data acquired 
within one year prior to the effective d.vle 
of this part may-be substituted at Uie 
discretion of the State. 

(3) After the Initial analysis required 
by paragraph (bMl) suppliers of water 
sli.ill monitor at least cvcrj- four years 
following the procedure given in para
graph lb)111. 

14) VVitJiin two years of the effective 
date 01 these regulations the supplier 
of any community water system de.vjg-
nated by tlie S'.ate as utiiizing w.sters 
conlamiiiuied by e!nueMt.s from nuclear 
facilities sliall initiate quarterly moni
toring for cros.s beta uai tide and iodine-
13i radioactivity and annual inonitoiing 
for strontium-90 and tritium. 

(i) Quarterly monitoring for gross beta 
particle activity shall be based on the 
analysis of monthly samples or the ana
lysis of a composite of three monthly 
.sample.s. Tlic former Is recoinmendecl. 
If the pms.s l.eta ii.Ti tif-le :w l.ivilv in n 
.sample exceeds 15 oCi 1. tlie same or an 
cauiv.slent sample .slmll he aimlvzed lor 
.strontliitii-8D and resiiiin-134 If the gro.s.'-. 
bcXA ppiticlF artivitv (XTid.s 56 pf.'i l, 
an aiinly.sis of the snmple must be ncr-

constitucnt.s iircsent and the annronri.Ttc 

rii^ted to dciciniine compliance^'lUi 
? 141 IB 

• it- For iodinc-131. a compo.siie of 
five con.secutjve daily samples shall be 
analyzed once e.ich quarter. As ordered 
by the State, more frequent monitoring 
shall he conducted when lodine-131 is 
identified in the fiiiished water. 

(iii> Annual monitoring for .stron
tium-90 and tritium shall be conducted 
by means of the analysis of a. composite 
of four consecutive quarterly samples or 
analysis of four quarterly samples. The 
latter procedure is recommended. 

(iv) Tlie State may allow the substi
tution of enviroiuncntal surveillance 
data taken in conjunction with a nuclear 
facility for direct monitoring of man-
made radioactivity by the supplier of 
water where the State determines such 
data Is applicable to a particular com
munity water system. 

<51 if the average annual m.iximum 
contaminant level for man-made radio
activity set forth in 5 141,16 is exceeded, 
the operator of a community water sys
tem sliall give notice to the State pur
suant to $ 141 31 and to tlie public us re
quired by 5 141.32. Monitoring at 
monthly intervals shall be continued un
til the concentration no longer exceeds 
the maximum contaminant level or until 
a monitoring schedule as a condition to 
a variance, exemption or enforcement 
action shall become effective. 

[Sec. 141.26(b)(S)| 236 
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§ 141.27 Alternative analytical tech-
nigues. 

(a) With the written permission of the 
State, concurred in by the Administrator 

. of the U.S. EPA, an alternate analytical 
technique may be employed. An 
alternate technique shall be accepted 
only if it is'substantially equivalent to 
the prescribed test in both precision and 
accuracy as it relates to the 
determination of compliance with any 
MCL. The use of the alternate analytical 
technique shall not decrease the 
frequency of monitoring required by this 
part. 

1141.4Tia) desiunated and amended by l.i 
Kit .57342. Aueust 27. l!)«it| 
§ 141.28 Approved laboratories. 

(a) For the purpose of determining 
compliance with § 141.21 through 
i 141.27, samples may be considered 
only if they have been analyzed by a 
laboratory approved by the State except 
that measurements for turbidity, free 
chlorine residual, temperature and pH 
may be performed by any person 
acceptable to the State. 
|141.28ial desiunated and amcmlud by 
4.5 Kit .57342. Aimust 27, 1980] 

(b) Nothing in this Part shall be 
construed to preclude the Slate or any 
duly designated representative of the 
Slate from taking samples or from using 
the results from such samples to 
determine compliance by a supplier of 
water with the applicable requirements 
of this Part. 
|141.28ibl added by 45 FR .57342. Auttusl 
27; 1980} 
$ 141.29 .MonilorinK of consecutive pub. 

lie water systems. 
When a public water system supplies 

water to one or more other public water 
systems, the Stale may modify the moni-
lorinn requirements imposed by this 
part to the extent that the interconnec
tion of the systems jusifies treating them 
as a single system for monitoring pur
poses. Any modified monitoring shall be 
conducted pursuant to a schedule speci
fied hy the State and concurred in by the 

. Administrator of the I!..S. Knvironmenl.il 
Protection Agency. 

$ 141.30 Total trihalomethanes sampl
ing. analytical and other require
ments. 

1141.30 added by 44 FR 68641. November 
29, 19791 

(a) Community water system which 
serve a population of 10,000 or more 
individuals and which add a 
disinfectant (oxidant) to the water in 
any part of the drinking water lii:almcnt 
process shall analyze for total 
trihalomethanes in accordance with Ihi.s 
section. For systems serving 75,000 or 
more individuals, sampling and analyses 
shall begin iiol later than 1 year after the 
date of promulgation of this regulation. 

For systems serving 10.000 to 7,4.999 
individuals, sampling and analyses shall 
begin not later than 3 years after the 
date of promulgation of this regulation. 
For the purpose of Ihis section, the 
minimum number of samples required to 
be taken by the system shall be based 
on the number of treatment plants used 
by the system, except that multiple 
wells drawing raw water from a single 
aquifer may, with the Slate approval, be 
considered one treatment plant for 
determining the minimum number of 
samples. All samples taken within an 
established frequency shall be collected 
within a 24-huur period. 

(b)(,l) For all community w.iter 
systems utilizing surface water sources 
in whole or in part, and for all 
community water systems utilizing only 
ground water sources that have not been 
determined by the Slate to qualify for 
the monitoring requirements of 
paragraph (c) of this section, analyses 
fur total trihalomethanes shall be 
performed at quarterly intervals on at 
least four wafer samples for each 
treatment plant used by the system. At 
least 25 percent of the samples shall be 
taken at locations within the 
distribution system reflecting the 
maximum residence tinte of the wati.-r in 
the system. The remaining 75 percent 
shall be taken at representative 
locations in the dislribution system, 
taking into account number of persons 
served, different sources of water and 
different treatment methods employed. 
The results of all analyses per quarter 
shall be arithmetically averaged and 
reported to the Stale within 30 days of 
the system's receipt of such results. 
Results shall also be reported to EPA 
until such monitoring requirements have 
been adopted hy the State. All samples 
collected shall be used in the 
computation of the average, unless the 
analytical results are invalidated for 
technical reasons.Sampling and 
analyses shall be conducted in 
accord.mce with the methods listed in 
paragraph (e| of this section. 

(2) I'Ipon the wiillcn request of a 
comnnmity water system, the monitoring 
frequency required l»y paragraph (bjfl) 
of this section may be reduced by the 
State to a minimum of one sanfple 
analyzed for ITH.Ms per quarter taken 
at a point in the dislribution system 
reflecting the maximum residence lime 
of the water in the system, upon a 
written (leterininalion by llie St.ile that 
llie d.il.i from at least 1 year of 
moiiiloring in accordance with 
paragraph (b|(l) of this section and loc.ul 
conditions demonsliale tlial total 
Irihalomethane concentrations will be 
consistently below the maximum 
contaminant level. 

(3) If at any time during which the 
reduced monitoring frequency 
prescribed under this paragraph applies, 
the results from any analysis exceed 
0.10 mg/1 of TTHMs and such results are 
confirmed by at least one check sample 
taken promptly after such results are 
received, or if the system makes any 
significant change to its source of water 
or treatment program, the system shall 
imrfiediately begin monitoring in 
accordance with the requirements of 
paragraph (b)(1) of this section, which 
monitoring shall continue for at least 1 
year before the frequency may be 
reduced again. At the option of the 
Stale, a system's monitoring frequency 
may and should be increased above the 
minimum in those cases where it is 
necessary to detect varialioris ofTTHM 
levels within the distribution system. 

(c)(1) Upon written request to the 
State, a community water system 
utilizing only ground wafer sources may 
seek to have the monitoring frequency 
required by subparagraph (1) of 
paragraph (b) of Ihis section reduced to 
a minimum of one sample for maximum 
TTUM potential per year for each 
treatment plant used by the system 
taken at a point in the di.stribulion 
system reflecting maximum residence 
lime of the water in the system. The 
system shall submit to the State the 
results of at least one sample analyzed 
for maximum TFUM potential for each 
treatment plant used by the system 
taken at a point in the distribution 
system reflecting the maximum 
residence time of the water in the 
system. The system's monitoring 
frequency may only be reduced upon a 
written determination by the State that, 
based upon the data submitted by the 
system, the system has a maximum 
TTl IM potential of less than 0.10 mg/I 
and that, based upon an assessment of 
the local conditions of the system, the 
system is not likely to approach or 
exceed the maximum contaminant level 
for total TTl IMs. The results of all 
analyses shall be reported to the Slate 
within 30 (lays of the system's receipt of 
such results. Results shall also be 
reported to EPA until such monitoring 
requirements have been adopted by the 
State, All samples collected shall be 
used for determining whether the system 
must comply with the monitoring 
requirements of paragraph (b) of this 
section, unless the analytical results are 
invalidated for technical reasons. 
Sampling and analyses shall be 
conduclt'd in accordance with Ihe 
methods listed in paragraph (e) of Ihis 
section. 

(2) If at any lime during which the 
reduced monitoring frequepcy 
prescribed under paragraph (cj(l) of this 

(Sec. 14t.30(c)(2)) 
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section applies, the results from any 
analysis taken by the system for 
maximum TTHM potential are equal to 
or greater thamO.lO mg/1. and such 
results are confirmed by at least one 
check sample taken promptly after such 
results are received, the system shall 
immediately begin monitoring in 
accordance with the requirements of 
paragraph (b) of this section and such 
monitoriiig shall continue Tor at least 
one year before the frequency may be 
reduced again. In the event of any 
significant change to the system's raw 
water or treatment program, the system 
shall immediately analyze an additional 
sample for maximum TTHM potential 
taken at a point in the distribution 
system reflecting maximum residence 
time of the water in the system for the 
purpose of determining whether the 
system must comply with the monitoring 
requirements of paragraph (b) of this 
section. At the option of the State, 
monitoring frequencies may and should 
be increased above the minimum in 
those cases where this is necessary to 
delect variation ofTTlfM levels within 
the distribution system. 

(d) Compliance with § 141.12(c) shall 
be determined based on a running 
annual average of quarterly samples 
collected by the system as prescribed in 
subparagraphs (1) or (2) of paragraph (b) 
of this section, If the average of samples 
covering any 12 month period exceeds 
the Maximum Contaminant Level, the 
supplier of water shall report to the 
Stale pursuant to § 141.31 and notify the 
public pursuant to § 141.32. Monitoring 
after public notification shall be at a 
frequency designated by the State and 
shall continue until a monitoring 
schedule as a condition to a variance, 
exemption or enforcement action shall 
become effective, 

(e) Sampling and analyses made 
pursuant to this section shall be 
conducted by one of the following EPA 
approved methods: 

(1) "The Analysis of Trihalomethanes 
in Drinking Waters by the Purge and 
Trap Method," Method 501.1, EMSL, 
EPA Cincinnati, Ohio. 
1141.30(61(1) corrected by 45 FR 15542, 
.March 11. 1980] 

(2) "The Amalysis of Trihalomethanes 
in Drinking Water by Liquid/Liquid 
Extraction,"Method 501.2, EMSL, EPA 
Cincinnati, Ohio. 
Samples for TTIIM shall be 
dechlorinated upon collection to prevent 
further production of Trihalomethanes, 
according to the procedures described in 
the above two methods. Samples for 
maximum TTHM potential should not be 
dechlorinated. and should be held for 

seven days at 25° C or above prior to 
analysis, arcordine to tlie procedures 
described in the above two methods. 
1141.30(e)(2) corrected bv 45 FR 
15542, March 11, 1980] 

(f) Before a community water system 
makes any significant modifications to 
its existing treatment process for the 
purposes of achieving compliance with 
S 141.12(c]. such system must submit 
and obtain State approval of a detailed 
plan setting forth its proposed 
modification and those safeguards that 
it will implement to ensure that the 
bacteriological quality of the drinking 
wutpr served by such system will not be 
adversely affected by such modification. 
Each system shall comply with the 
provisions set forth in the State-
approved plan. At a minimum, A State 
approved plan shall require the system 
modifying its disinfection practice to: 

(1) Evaluate the water system for 
sanitary defects and evaluate the source 
water for biological quality; 

(2) Evaluate its existing treatment 
practices and consider improvements 
that will minimize disinfectant demand 
and optimize finisheil water quality 
throughout the distribution system; 

(3) Provide baseline water quality 
survey data of the distribution system. 
Such data should include the results 
from monitoring for coliform and fecal 
coliform bacteria, fecal streptococci, 
standard plate counts at 35* C and 20' C, 
phosphate, ammonia nitrogen and total 
organic carbon. Virus studies should be 
required where source waters are 
heavily contaminated with sewage 
effluent; 

(4) Conduct additional monitoring to 
assure continued maintenance of 
optimal biological quality in finished 
water, for example, when chloramines 
are introduced as disinfectants or when 
pre-chlorinalion is being discontinued. 
Additional monitoring should also be 
required by the State for chlorate, 
chlorite and chlorine dioxide when 
chlorine dioxide is used. Standard 
plate count analyses should also be 
required by the State as appropriate 
before and after any modifications; 
|141.30(f )(4') corrected y 45 FR 
15542. March H. 1980) 

(5) Consider inclusion in the plan 
of provisions to maintain an active dis
infectant residual throughout the * 
distribution system at all times during 
and after the modification 
1141 30(f)(5l corrected by 45 FR 
15542. March 11, 1980| 

Cutipart D—Reporting. Public Notification 
and Record Keeping 

§141.31 Reporting requtrements. 
(a) Except where a shorter period is 

specified in this part, the supplier of 
water shall report to the State the 

results of any test measurement or 
analysis required'by this part within (A) 
the first ten days following the month in 
which the result is received or (B) the 
first ten days following the end of the 
required monitoring period as stipulated 
by the State, whichever of these is 
shortest, 
1141..Hial revised by 1.5 FR 57312. Aucust 
27. 1!IH()| 

lb' The supplier of water shall report 
to the State within 48 hours lite failure 
to comply with any primary drinking 
water regulation (including failure to 
comply with monitoring requirements) 
set forth in tills part. 

'c) Tiic .supplier of water is not re
quired to report analytie.sl rcsult.s to tlic 
Slate in cases where a State laboratory 
liciTorms the analysis and reports the 
results to the State office which would 
normally receive such notification from 
the supplier. 
|f,'(/i(or's no(e; EPA .August 27. I'.IKO. 
ami'iiiled lll.DKcl. however, the le.xt of 
(tie anieiiilnieiil was not published |15 
Klt57;t1.5).l 

|d) The water supply system, within 
ten days of completion of each public 
nolificalion required pursuant to 
§ 141.;i2. shall submit lo the Stale a 
representative copy of e.sch type of 
notice distributed, published, posted, 
and/or made available to the persons 
served by the system and/or to the 
media. 
|111.31id) added by 46 FR 67312. August 
27. l'J80| 

(e) The water supply system shall 
submit to the State within the time 
stated in the request copies of any 
records required to be maintained under 
§ 111.33 hereof or copies of any 
documents then In existence which the 
State or the Administrator is entitled to 
inspect pursuant to the authority of 
5 1445 of the Safe Drinking Water Act or 
the equivalent provisions of Stale law. 
(:141.3liel added by 45 FR 67312. Aueust 
27.19801 
§ 111.32 Public niilinraliutl. 

at If a community water system failr, 
lo comply with an applirabic maximum 
contaminant level established in Subpart 
B. fails to comply with an applicable 
testing procedure established in Subpart 
C of this p.nrt, is granted a variance or 
an exemption from an applicable maxi
mum contaminant level, fails to comply 
Willi the requirements of any schedule 
prescribed pursuant to a variance or ex-
emiition, or f.ails lo perform any moni
toring required pursuant to Section 1415 
(.11 of the Act, the supplier of water .sli.qJI 
notify iier.'.ons .served by the .system of 
the failure or grant by inclasion of a no
tice in the lir.-it .set of water bill.s of the 
sv.'.tum i.s.-.ued after the failure or grunt 
and in any event liy written notice within 
three niontlis Sueli notice sliaU be re
peated at least once every three monrhs 
•so long a.s the sy.stem's failure continues 
or the variance or exemption remains in 
effect. If tlic system issues water bills less 
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ATTACKMENT V • 
"'-m 

ENVIRONMENTAL PROTECTION AGENCY NATIONAL SECONDARY 
DRINKING WATER REGULATIONS 

(40 CFR 143; 44 FR 42198, July 19, 1979, Effective January 19, 1981) 

PART 143-NATIONAL SECONDARY 
DRINKINO WATER REGULATIONS 

1<3.1 Puipote. 
14XZ Deflnitloii*. 
143.3 Secooduy aaxlmum oonlamlnut 

laveU. 
143.4 Mcmltoilna. 

Autbority. Section 1412(c} of the Safe 
Drinking Wsler Act. aa amended (42 U.S.C 
900g.l(c)J 

nicb cootrol which are uaed primarily in 
correction with auch system. A public 
water system is either a."community 
water system" or a "iton-commonity 
water syslem." 

(d) "State" means the agency of the 
State government which has jiirisdictloo 
over public water syatrma. 

(e) "Supplier of water" means any 
person who owns or operates a public 
water system. 

g 14X1 Purpoao. 
This pari establishes National 

Second!^ Drinking Water Regtilations 
pursuant to Section 1412 of the Safe 
Drinkiirg Water Act as amended (42 
U:5.C. 300g-l). These regulations control 
contaminants in drinkirg water that 
primarily affect the aesthetic qualities 
relating to the public acceptance of 
drinking water. At considerably higher 
ooDcentrationa of these contaminants, 
health implications may also exist as 
well as aesthetic degradation. The 
regulatioaa are not Federally 
etiforceable but are intended aa 
guidelines for the States. 
114X2 DoflnMona. 

(a) "Act" means the Safe Drinking 
Water Act as amended (42 U.S.C. 300f el 
ieq.). 

(b) "Contaminant" means any 
physical, chemical, biological, or 
raAological substance or matter in 
water. 

(c) "Pubbc water system" means a 
tyslem for the provision to the public of 
piped water for human consumption. If 
such a system has at least fifteen service 
connections or regularly serves on 
average of at least twenty-five 
individuals daily at least 60 days out of 
the year. Such term includes (1) any 
collection, treatment, storage, and 
distribution facilities under control of 
tha operator of such system and used 
primarily in connection with such 
oystem. and (2) any collection or 
pratreatmqnt storage facilities not under 

f 143J 
LaveU. 

Sacorxlary Maximum Contaminant 

The Secondary Maximum 
Contaminant Levels for public water 
systems are as follows: 

n«Hf« 
OnortM. 
Cow.. 
Cope*— 
COTOWW-

9 

Fean*g 

Oaw. 

rSOmsA 
. ISaoto vnt 
, Img'l 

MoncanoM 
0.5 mo/l 
OJma/l 
OOSmo/l 
31 

Tew rtmrtmO Midi (T0$)-
2V* 

as-sj 
tSOmg/l 
100 nWL 
iitpa 

These levels represent reasonable 
goals for drinking water quality. Tha 
States may establish higher or lower 
levels which may be appropriate 
dependent upon local conditionB such as 
unavailability of alternate source waters 

or other compelling factors, provided 
that public health and welfare are not 
adversely affected. 

(f) "Secondary Maximum 
Contatninant Levels" means SMCLs 
which apply to public water systems 
and which, in the judgement of the 
Administrator, are requisite to protect 
the public welfare. The SMCL means the 
maximum permissible level of a 
contaminant in water which is delivered 
to the free flowing outlet of the ultimate 
user of public water system. 
Contamlmants added to the water under 
circumstances controlled by the user, 
except those resulting from corrosion of 
piping and plumbing caused by water 
quality, are excluded from this 
definition. 

114X4 MonRodno. 
(a) It is recommended that the 

parameters In these regulations should 
be monitored at interv^s no less 
frequent than the monitoring performed 
for borganic chemical contambants 
listed b the Nalionsl bterim Primary 
Drinking Water Regulations as 
applicable tc^community water systems. 
More frequent monitoring would be 
appropriate for specUic parameters such 
as pH. color, odor or others under 
certab circumstances as directed by the 
Stale. 

(b) Analyses conducted to determbe 
compliance with } 143.3 should be made 
In accordance with the following 
methods: 

(1) Chloride—Poteotiometric Method. 
"Standard Methods for the ExambaUon 
of Water and Wastewater." 14th 
Edition, p. 306. 

(2) Color—Platbum-Coboit Method, 
"Methods for Chemical Analysis of 
Water and Wastes," p. 36-36, EPA. 
Office of Technology Transfer, 
Washinglpn. D.C. 20460,1974. or 
"Standard Methods for the Exambatlon 
of Water and Wastewater," 13th 
Editfon. pp. 160-102,14th Ediboa p. 64-
oa. 

(3) Copper—Atomic Adsorption 
Method. "Methods for Chemical 
Analysis of Water and Wastes", pp. 
106-109, EPA, Office of Technology 
Transfer, Washbgton. D.C. 20460.1974, 
or "Standard Methods for the 
Exambatlon of Water and 
Wastewater," 13lh Edition, pp. 210-211 
14th Edition, p. 144-147. 

(4) Foaming Agents—Methylene Blue 
Method. "Methods for Chemical 
Analysis of Water and Wastes." pp. 
157-158.2PA. OCGce of Technology 
Transfer, Washington, D.C. 20460,1974. 
or "Standard Methods for tha 

(Ssc. 14X4(bi(4)} 
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Examination of Water and 
Wastewater," 13th Edition, pp- 33fr-342. 
Mth'Editlon. p. BOO. 

(5) Iron—Atomic Adsorption Method. 
"Methods for Chemical Analysis of 
Water and Wastes," pp. 110-111. EPA, 
Office of Technology Transfer, 
Washingtoa D.C. 20460,1B74, or 
"Standi Methods for the Examination 
of Water and Wastewater." 13th 
Editioa pp- 210-215,14th Edition, p. 144-
147. 

(6) Manganese—Atomic Adsorption 
Method "Methods for Chemical 
Analysis of Water and Wastes," pp. 
116-117, EPA. Office of Technology 
Transfer. Washington, D.C. 20460,1074, 
or "Standard Methods for the 
Examination of Water and 
Wastewater," 13tb Edition, pp. 210-215, 
14lh Edition, p. 144-147. 

f7) Odor^-Consistent Series Method 
"Viethods for Chemical Analysis of 

Water and Wastes," pp. 287-294, EPA. 
Office of Technology Transfer, 
Washington, D.C. 20460,1974, or 
"SlandaH Methods for the Examination 
of Water and Wastewater," 13th 
Edition, pp. 246-254.141h EdiUon, p. 75-
82. 

(8) pH—Glass Electrode Method, 
"Methods for Chemical Analysis of 
Water and Wastes," pp. 239-240, EPA, 
Office of Technology Transfer. 
Washington. D.C. 20460.1974, or 
"Standard Methods for the Examination 
of Water and Wastewater," 13th 
Edition, pp. 276-281,14th Edition, pp. 
460-465. 

(9) Sulfate—^Turbidimetric Method 
"Methods for Chemical Analysis of 
Water and Wastes," pp. 277-278, EPA. 
Office of Technology Transfer, 
Washington. D:C 20480.1974, or 
"Stands^ Methods for the Examination 

of Wte ma Wastewater,' 13th 
Edition, pp. 334-335,14th Edition, p^496-
498. 

(10) Total Dissolved Solids—Total 
Residue Methods, "Methods for 
Chemical Analysis of Water and 
Wastes." pp. 270-271, EPA, Office of 
Technology Transfer, Washington, D C. 
20460.1974, gr "Standard Methods for 
the Examination of Water and 
Wastewater," 13th Edition, pp. 288-290, 
14th Edition, p. 91-92. 

(11) Zinc—Atomic Adsorption 
Method, "Methods for Chemicu! 
Analysis of Water and Wastes," pp. 
155-156. EPA. Office of Technology 
Transfer, Washington, D.C. 20460,1974. 
or "Standard Methods for the 
Examination of Water and 
Wastewater," 13th Edition, pp. 210-215, 
14th Edition, p. 144-147. 
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frequently than quarterly, or does not 
Issue water bills^ the notice shall be made 
by or supplemented by another form of 

- direct mail. 
(b) If a community water system has 

failed to comply with an applicable max
imum contaminant level, the supplier of 
water shall notify the public of such fail
ure. in addition to the notification re
quired by paragraph (a) of this section, 
as follows: 

(1) By publication on not less than 
three consecutive days in a newspaper or 
newspapers of general circulation in the 
area served by the system. Such notice 
shall be completed within fourteen days 
after the supplier of water Icams of 
the failure. 

(2) By furnishing a copy of the notice 
to the radio and television stations serv
ing the area served by the system. Such 
notice shall be furnished within seven 
days after the supplier of water learns 
of the failure. 

(3) Except that the requirements of 
this subsection (b) may be waived by 
the State if it determines that the 
violation has been corrected promptly 
after discovery, the cause of the 
violation has been eliminated, and there 
is no longer a risk to public health. 
(Hi.3-'ib)(3) added by 45 FR 57342. 
August 27. lydOl 

(c) If the area served by a conununtty 
water system is not served by a daily 

newspaper of general circulation, notifi
cation by- newspaper required by para
graph (b) of this section shall instead be 
given by publication on three consecutive 
weeks in a weekly newspaper of general 
circulation serving the area. If no weeV;ly 
or daily newspaper of general circula
tion serves the area, notice shall be given 
by posting the notice in post offices with
in the area served by the system. 

(d) If a non-community water system 
fails to comply with an applicable MCL 
established in Subpart B of this part, 
fails to comply with an applicable 
testing procedure established in Subpart 
C of this part is granted a variance or 
an exemption from an applicable MCL, 
fails to comply with the requirements of 
any schedule prescribed pursuant to a 
variance or exemption, or fails to 
perform any monitoring requirement 
pursuant to section 144S(a) of the Act 
the supplier of water shall give notices 
by continuous posting of such failure or 
granting of a variance or exemption to 
the persons served by the system as 
long as the failure or granting of a 
variance or exemption continues. The 
form and manner for auch noticea shall 
be prescribed by the State and shall 
ensure that the public using the system 
is adequately informed of the failure or 
granting of the variance or exemption. 
1141.32(d) amended by 45 FR 57342. 
August 27. 1980) 

(e) Notices given pursuant to tht."! sec
tion -Shall be written in a m.nnncr reason
ably designed to inform fully the u.scrs 
of the system. The notice .shall be con-

splcuoiLS and shall r.ot ure unduly tech
nical language, unduly .small print or 
other methods which would frustrr.le the 
purpose of the notice. Tlio notice shall 
disclose ail material facts regarding the 
siib.icct including the nature of the prob
lem and. when appropriate, a cler.r state
ment that a irrimnry drinking water 
rcgul.ition has been violattd and any pre
ventive rricasurcs that .should be taken by 
the public. Where appropriate, or where 
designated by the Stale. bilin:Tual notice 
shall be given. Notices may inc.'udc a bal
anced explanation of the significance or 
seriousness to the public health of the 
subject of the notice, a fair explanation 
of steps taken by the system to correct 
any problem and the results of any addi
tional sampling. 

.(f) Notice to the public required by 
this section may be given by the State on 
behalf of the supplier of water. 

(g) In any Instance in which notifica
tion by mail ls required by paragraph (a) 
of this section but not'flcation by news
paper or to radio or televi-sion stations 
is not required by paragraph (b) of IhLs 
section, the State may order the supplier 
of water to provide notification by news
paper and to radio and television stations 
v/hen circumstances make more immedi
ate or broader notice appropriate to 
protect the public health. 

§141.33 Krcnrd niaintcnoiirc. 
Any owner or operator of a public 

water !;ystem .subject to the provisions of 
tills part .-hall retain on its prcmi.ses or 
at a convenient location near its prem
ises the following records: 

(a) Records of bacteriological analyses 
made pursuant to this part shall be kept 
for not less than 5 years. Records of 
chemical analyses made pursuant to this 
part shall be kept for not less than 10 
years. Actual laboratory reports may be 
kept, or data may be transferred to tab
ular summaries, provided that the fol
lowing information is included: 

(1) The date, place, and time of sam
pling. and the name of the person who 
collected the sample; 

(2) Identification of the sample as to 
whether it was a routine dUtribution 
system sample, check sample, raw or 
process water sample or other special 
purpose sample; 

(3> Date of analysis; 
(4) Laboratory and pciiion responsible 

for performing analysis; 
(5) The analytical technique/method 

used; and 
(6) The results of the analysis. 
(b) Rccord.s of action taken by' the 

sy.slcm to correct vlolalion.s of primary 
drinking water regulation.-, shall be kciit 
for a period nut less than 3 yc.ars after 
Uie last action taken with rc.!|>cct to the 
parliculnr violation involved. 

(c) Copies of any written reports, 
summaries or communications relating 
to sanKary surveys of the sy.stem con
ducted by the .system Itself, by a priv.-'te 
consultant, or by any local. State or Fed-
cml agency, .sh.nll be kept for a period 
not less than 10 years after romplelion 
of the .s.anitary .'airecy involved. 

(d) Kccords catucrniiu: a variance or 
exemption granted to tlie ."•yst.-in shall 

be kept for a period p:'idin» not les; than 
5 years following the expiration of such 
variance or e::cmption, . 

Subpart E—Special Monitoring 
Regulations for Organic Chemicale 
and Otherwise Unregulated 
Contaminants . 
jSubport F; revised by 45 FR 57342. Au 
gust 27. 1980) 

9 141.41 Special monitoring lor sodium. 
(a) Suppliers of water for community 

public water systems shall collect and 
analyze one sample per piant at the 
entry point of the distribution system for 
the determination of sodium 
concentration levels; samples must be 
collected and analyzed annually for 
systems utilizing surface water sources 
in whole or in part, and at least every 
three years for systems utilizing solely 
ground water sources. The minimum 
number of samples required to be taken 
by the system shall be based on the 
number of treatment plants used by the 
system, except that multiple wells 
drawing raw water from a single aquifer 
may, with the State approval, be 
considered one treatment plant for 
determining the minimum number of 
samples. The supplier of water may be 
required by the Stale to collect and 
analyze water samples for sodium more 
frequently In locations where the 
sodium content is variable. 

(b) The supplier of water shall report 
to EPA and/or the Slate the results of 
the analyses for sodium within the first 
10 days of the month following the 
month in which the sample results were 
received or within the first 10 days 
following the end of the required 
monitoring period as stipulated by the 
Slate, whichever of these is first. If more 
than annual sampling is required the 
supplier shall report the average sodium 
concentration within 10 days of the 
month following the month in which the 
analytical results of the last sample used 
for the annual average was received. 
The supplier of water shall not be 
required to report the results to EPA 
where the State has adopted this 
regulation and results are reported to 
the State. The supplier shall report the 
results to EPA where the State has not 
adopted this regulation. 

(c) The supplier of water shall notify 
appropriate local and State public 
health officials of the sodium levels by 
written notice by direct mail within 
three months. A copy of each notice 
required to be provided by this 
paragraph shall be sent to EPA and/or 
the State vrithin lO days of its issuance. 
The suppllCT of water is not required to 
notify appropriate local and State public 
health officials of the sodium levels 
where the State provides such notices in 

1024-80 
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;u of the supplier, 
id) Analyses for sodium shall be 

irformed by the flame photometric 
ethod in accordance «vith the 
rocedures described In "Standard 
lethods for the Examination of Water 
nd Wastewater," 14th Edition, pp. 250-
53; or by Method 273.1, Atomic 
-bsorption—Direct Aspiration or 
tethod 273.2. Atomic Absorption— 
Iraphite Furnace, in "Methods for 
Ihemical Analysis of Water and 
Vaste." EMSL Cincinnati, EPA, 1979; or 
y Method Ol42&-64(a] In Annual Book 
f ASTM Standards, part 31, Water. 

141.42 Specisl monitoring for eorroslvlty 
haraelortsttca. 
(a) Suppliers of water for community 

public water systems shall collect 
amples from a representative entry 
>oint to the water distribution system 
or the purpose of analysis to determine 
he corrosivity characteristics of the 
vater. 

(1) The supplier shall collect two 
samples per plant for analysis for each 
plant using surface water sources 
wholly or in part or more if required by 
Ihe State: one during mid-winter and 
one during mid-summer. The supplier of 
the water shall collect one sample per 
plant for analysis for each plant using 
^ound water sources or more if 
required by the State. The minimum 
number of samples required to be taken 
by the system shall be based on the 
number of treatment plants used by the 
system, except that multiple wells 
drawing raw water from a single aquifer 
may, with the State approval, be 
considered one treatment plant for 
determining the minimum number of 
samples. 

(2) Determination of the corrosivity 
characteristics of the water shall include 
measurement of pH, calcium hardness, 
alkalinity, temperature, total dissolved 
iolids (total filterable residue), and 
:alculationof the Langelier Index in 
iccordance with paragraph (c) below, 
rhe determination of corrosivity 
:haracteristics shall only include one 
ound of sampling (two samples per 
ilant for surface water ana one sample 

per plant for ground water sources). 
However, States may require more 
frequent monitoring as appropriate. In 
addition. States have the discretion to 
require monitoring for additional 
parameters which may indicate 
corrosivity characteristics, such as 
sulfates and chlorides. In certain cases, 
the Aggressive Index, as described in 
paragraph (c), can be used instead of the 
Langelier Index; the supplier shall 
request in writing to the State and the 
State will make this determination. 

(b) The supplier of water shall report 
to EPA and/or the State the results of 
the analyses for the corrosivity 
characteristics within the first 10 days of 
the month following the month in which 
the sample results were received. If 
more frequent sampling is required by 
the State, the supplier can accumulate 
the data and shall report each value 
within 10 days of the month following 
the month in which the analytical results 
of the last sample was received. The 
supplier of water shall not be required 
to report the results to EPA where the 
State has adopted this regulation and -
results are reported to the Stale. 

(c) Analyses conducted to determine 
the corrosivity of the water shall be 
ipade in accordance to the following 
methods: 

(1) Langelier Index—"Standard 
Methods for the Examination of Water 
and Wastewater," 14th Edition, Method 
203, pp. 61-63. 

(2) Aggressive Index—"AWWA 
Standard for Asbestos-Cement Pipe. 4 
in. through 24 in. for Water and Other 
Liquids," AWWA C400-77, Revision of 
C40O-75, AWWA, Denver, Colorado. 

(3) Total Filtrable Residue—"Standard 
Methods for the Examination of Water 
and Wastewater," 14th Edition, Method 
20aB, pp. 92-93; or "Methods for 
Chemical Analysis of Water and 
Wastes," Method 160.1. 

(4) Temperature—"Standard Methods 
for the Examination of Water and 
Wastewater," 14th Edition, Method 212, 
pp. 125-128. 

(5) Calcium hardness—EDTA 
Titrimetric Method "Standard Methods 
for the Examination oFWater and 
Wastewater," 14lh Edition, Method 
309B, pp. 202-206: or "Annual Book of 

ASTM Standards," Method Dl 126-67 
(8). 

(6) Alkalinity—Methyl Orange and 
paini pH 4^5. "Standard Methods for the 
Examination of Water and 
Wastewater." 14th Edition, Method 403, 
pp. 278-281: or "Annual Book of ASTM 
Standards." Method D1007-70B; or 
"Methods for Chemical Analysis of 
Water and Wastes," Method 310.1. 

(7) pH—"Standard Methods for the 
Examination of Water and 
Wastewater," 14th Edition, Method 424, 
pp. 400-465; or "Methods for Chemical 
Analysis of Water and Wastes," Method 
150.1; or "Annual Book of ASTM 
Standards," Method D129378 A or B. 

(8) Chloride—Potentiometric Method, 
"Standard.Methods for the Examination 
of Water and Wastewater," 14lh 
Edition, p. 306. 

(9) Sulfate—Turbidimetric Method, 
"Methods for Chemical Analysis of 
Water and Wastes," pp. 277-278, EPA. 
Office of Technology Transfer. 
Washington, D.C. 20400,1974, or 
"Standard Methods for the Examination 
of Water and Wastewater," 13th 
Edition, pp. 334-335,14th Edition, pp. 
496-496. 

(d) Community water supply systems 
shall identify whether the following 
construction materials are present in 
their distribution system and report to 
the State: 

« Lead from piping, solder, caulking, 
interior lining of distribution mains, 
alloys and home plumbing. 

• Copper from piping and alloys, 
service lines, and home plumbing. 

• Galvanized piping, service lines, 
and home plumbing. 

• Ferrous piping materials such as 
cast iron and steel. 

• Asbestos cement pipe. 
In addition. States may require 
identification and reporting of other 
materials of construction present in 
distribution systems that may contribute 
contaminants to the drinking water, 
such as: 

• Vinyl lined asbestos cement pipe. 
• Coal tar lined pipes and tanks. 

•• 'i.-i r 
; 
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ATTACHMENT VI 

BOTTLE S, ANALYSIS 

One 1.0 Liter Plastic 
All Metals (P only) 

One 1.0 Liter Amber 
Pesticides (G only) 
Herbicides (G only) 

One 1.0 Liter Aniber 
Q/A for organics 

One 500 ml Amber 
TOX (G only) 

SHUTTLE REQUIREMENTS 
FOR RCRA GROUNDWATER 

MONITORING (PARTS I-III) 

AMOUNT SAMPLE 
REQUIRED (ml) 

1000 

500 
500 

1000 

500 
(no head space) 

PRESER
VATION 

HNO, 
pH 2.0 

none 
none 

none 

1.0 ml 
Na2S03 
0.1 Molar 

TEMPERATURE 
REQUIRED 

none 

4°C 
4°C 

4°C 

4°C 

4 
9 

MAXIMUM 
RECOMMENDED 
HOLDING TIME 

6 months 

7 days 
7 days 

7 days 

14 days 

One 500 ml Plastic 
Specific conductance (P or G) 
Sulfate (P or G) 
Chloride (P or G) 
Fluoride (P only) 
Nitrate N (P or G) 
pH (P or G) 

One 500 ml Plastic. 
Phenols (P or G) 
TOC (P or G) 

(from below) 
50 
50 
250 
100 

(from above) 

125 
100 (25 for 
(single analysis) 

none 
none 
none 
none 
none 
none 

H2SO4 
pH 2.0 

4°C 
4°C 
none 
none 
4°C 
none 

4°C 
4°C 

28 days • 
28 days 
28 days 
28 days 
48 hours 
2 hours 

28 days 
28 days 



BOTTLE & ANALYSIS 
AMOUNT SAMPLE 
REQUIRED (ml) 

PRESER
VATION 

TEMPERATURE 
REQUIRED 

MAXIMUM „ 
RECOMMENDED 
HOLDING TIME 

Qne 1,0 Liter Amber or Plastic 

Gross Alpha & Beta (P or G) 1000 HNO. none 6 months 

One 250 ml. Sterilized 

Coliform (P or G) 250 sodium 
thiosulfate 

4°C 6 hours 

EXTRA REQUIREMENTS FOR RADIUM-(optional) 

One 500 ml. Amber or Plastic 

Radium 226 500 HNO. none . 6 months 

One 1000 ml. Amber or Plastic 

Radium 228 1000 HNO. none 6 months 




